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Weather, Land 
Satellite Sale 

President Ronald Reagan announced on 
March 8 plans to sell to private indus- 
try the nation’s land and meteorological re- 
mote-sensing satellites, including the respon- 
sibility for any future ocean-observing sys- 
tems. According to the plan, the private firm 
successful in its bid to buy the five satellites 
would sell back to the government the data 
received by the satellites. The Reagan admin- 
istration says the sale will save money and will 
pul activides appropriate for commercial ven- 
tures into the commercial sector. Response to 
the announcement from scientists and con- 
gressmen has been anything but dulcet; one 
senator, in fact, charges that the Commerce 
Department and the corporation most likely 
to purchase the satellites are engaged in a 
‘sweetheart deal.' 

Immediate concerns expressed by scientists 
and congressmen over the sale of the satel- 
lites include the potential for interruption of 
service resulting from corporate financial dif- 
ficulties or labor disputes; the possible dis- 
ruption of information Row to international 
users of U.S. satellite data; the possibility of 
data being subject to copyright; and the ques- 
tion of a commercial satellite company having 
a monopoly on the satellite data essential to 
the U.S. government. Critics also question 
whether the government will save any money 
by selling the LANDSAT land remote-sens- 
ing satellite, the two polar orbiting satellites, 
and the two geostationary operational envi- 
ronmental satellites (GOES). 

The National Weather Service (NWS), 
within the Commerce Department's National 
Oceanic and Atmospheric Administration 
(NOAA), would not be dismantled or sold, 
according to NOAA Administrator John V. 
Byrne. 

The plan to sell the satellites, according to 
NOAA officials, was prompted by the Office 
of Management and Budget (OMB); OMB 
wanted to eliminate the costly LANDSAT 
program, which supplies information used 
by, among others, seismologists, geologists, 
farmers, and urban planners. However, be- 
cause the market for the LANDSAT data is 
small, commercial ventures were reluctant to 
buy the satellite but were more interested in 
purchasing the weather satellites, Lhereby 
buying into the huge market for weather in- 
formation. According to one current esti- 
mate, the public spends $100 million a year 
accessing prerecorded telephone weather in- 
formation, and the media spends $1.7 billion 
to disseminate weather information. NOAA 
Administrator Byrne noted that bids would 
be accepted only from U.S. firms and would 
be accepted for cither the weather satellites, 
the land satellite, or all of the remote-sensing 
satellites. 

The Communications Satellite Corporation, 
better known as Comsat, is considered the 
frontrunner among the firms that would be 
willing to buy die remote sensing satellites. In 
tact, Comsat made a proposal to the govern- 
ment in the spring 01 1981 to purchase both 
the land and meteorological satellites. That 
proposal reportedly states that Comsat would 
be willing to buy tnc satellites if the govern- 
ment would guarantee that it would pay 
roughly $300 million a year for 15 years. In a 
statement issued in response to Reagan’s an- 
nouncement, Comsat said that ‘such a trans- 
fer is possible without a disruption in the ser- 
vice provided to national and international 
users and will ensure the continued develop- 
ment in the U.S. of this very important [satel- 
ttie] technology.’ A Comsat spokesman said it 
would be premature to comment on any pos- 
sible savings that might accrue to the govern- 
ment as a result or the sale. 

Much of the criticism of the plan stems 


BE 

IMMORTALIZED 

IN COTTON AND POLYESTER 

See Your Slogan 
on an AGU T-Shirt 

Submit your slogans with or without j 
pictures. To be considered, slogans 1 
mi«t be the original work of the 
submlttor. The slogan must be 
re atad to one of the disciplines of 
interest to AGU or to geophysios 
generally and, of course, must be In 
good taste. • 

final camera ready artwork Is not 
required. 

Send your Ideas along with your 
name, address and phone number 

. to: ■ 

American Geophysical Union 

2000 Florida Ave., N.W. 
Washington, D.C. 20009 
Attention: T-ahirt slogan 


from the apparent lack of a cost-benefit anal- 
ysis to determine ir the government would in- 

m ,"?? T" ey b > se,lill B die satellites. At a 

Maith 14 Senate hearing on the NWS bud- 
get Sen. Larry Prcssler (R-S.D.) revealed that 
the Commerce Depanmem was sent a report 
m November from the Department of De- 
fense and the National Aeronautics and 
Space Administration (NASA) claiming that 
me government would spend more money 
buying back weather and land data from pii- 
ysuc companies titan would it would spend if 
the government kept ihe satellites. In spite of 
this report's analysts, Presslcr says, the Rea- 
gan administration has gone ahead with plans 
to sell the satellites. The Souili Dakota sena- 
tor accused the Commerce Department and 
Comsat of being involved in a 'sweetheart 
deal.’ 

Dated November 10, 1982, the report re- 
ferred to by Presslcr was sent to Assistant 
Deputy Secretary of Commerce Michael Bay- 
er from Major General Earl G. Peck of the 
Defense Department and Kathleen Charles of 
NASA. According to Kevin SchieiTer, legisla- 
tive assistant to Presslcr, the report is a 
'broad-base analysis' based on reports re- 
quested from more than a dozen companies 
on the pros and com of the commercializa- 
tion of land and weather satellites. However, 
the existence of Ihe report, or any other 
study on the cost effectiveness of selling the 
satellites to the private sector, was not known 
to any of the more than a dozen witnesses 
testifying in mid March in House and Senate 
hearings on the proposed fiscal 1984 budget 
for NWS. Though labelled ’official use only,’ 
the Pcck-Charles report contains no propri- 
etary information, Schieffcr said. Pressler has 
requested that the Senate Committee on 
Commerce, Science, and Transportation ask 
Bayer to make the report available to scien- 
tists and others for evaluation of the costs 
and benefits of commercializing the remote- 
sensing satellites. 

Pressler. whose home state is also home to 
the Interior Department's EROS (Earth Re- 
sources Observation Systems) Data Center, 
introduced into the Senate on February 15 a 
bill (S. 480) to block the Secretary of Com- 
merce from transferring the ownership or 
management of any civil land or meteorologi- 
cal remote sensing space satellite sysiem and 
associated ground equipment without con- 
gressional approval. Rep. Roy P. Dyson (D- 
Md.) introduced a companion bill (H.K. 

1958) in the House on March 8, the day of 
Reagan’s announcement. Bodi bills have been 
sent to committee. Hearings on the proposal 
have not been scheduled, but are likely to be 
held in late spring following budget delibera- 
tions.— BTR 

UCAR Group Urges 
STORM Program 

A blue-ribbon panel of scientists has pro- 
posed a decade-long, $1 billion program lo 
improve forecasting operations and research 
of regional and local hazardous weather. The 
panel, appointed by the University Corpora- 
tion for Atmospheric Research (UCAR), be- 
lieves that the program could reduce Ihe $20- 
billion annual cost of damage from severe 
weather by $1 billion per year. 

The primary aim ot the program is 10 ’en- 
able weather services, public and private, to 
observe and predict siormscalc weather phe- 
nomena — such as squall lines, thunderstorms, 
flash floods, local heavy snows, or torna- 
does — with the accuracy and reliability lo pro- 
tect the public, serve the national economy, 
and meet defense requirements/ as explained 
in the report, The National STORM (Stormcale 
Operational and Research Meteorology) Program: 

A Call to Action. Stormscale phenomena also 
include nonviolent weather: freezing rain, 
dense ground fog, low-lying clouds that dis- 
rupt ground or air traffic, persistent tempera- 
ture inversions, and strong nocturnal cooling 
that may produce killing Frost. 

’Stormscale phenomena are closely related 
to large-scale weather,’ nccordlng to George 
S. Benton, professor of meteorology at the 
Johns Hopkins University and chairman of 
the UCAR committee, who testified before 
the House Subcommittee on Natural Re- 
sources, Agricultural Resources, and Environ- 
ment on March 9. ‘It is the distribution of 
large-scale cyclones and anticyclones— -low 
and high pTessure areas — that determines 
whether a broad region has predominantly 
stormy or fair weather. But it is the occur- 
rence/ he continued, ’of stormscale phenom- 
ena which determines the particular [sic] local- 
ity within the stormy region that experiences 
the devastating flash flood or tlic destructive 
windstorm. Stormscale phenomena are em- 
bedded within the large-scale weather pat- ; 
terns, and it is often the specific location and 
’ time of occurrence of the stormscale events, 
that are of the greatest concern to our citi- 
zens/ 

The operations pprtion of the National 
STORM Program alms to deploy the technol- 
ogy essential to gathering, analyzing, predict- 
ing, and disseminating small-scale weather in- 
formation; the research portion, on the other 
hand, would ensure that the new-generation, 
high-technology operational system would be 
used to its maximum benefit. The, research : •_ 
portion of STORM also aims to train fore- 
casters to use the new predictive techniques. 


On Beginning 
A Career 

At the 1982 AGU Fall Meeting, about 
50 young men and women attended a 
panel discussion entitled ‘Doubts and Dis- 
couragements: Beginning a Career’ spon- 
sored by AGU's Education and Human 
Resources Committee. The panelists 
(Joyce Blueford, U.S. Geological Survey; 
Constance Sancetta. Lamont-Doheny Geo- 
logical Observatory; and Percy Donaghay, 
University of Rhode Island) focused the 
wide ranging discussion on the special 
problems of graduate study and early pro- 
fessional life. 

Blueford urged students to assess all of 
the possible careers- Too often students 
are exposed only to the academic teaching 
and research role. She suggested that each 
person periodically outline his or her own 
priorities and lifestyle to see what type or 
job fits, pointing out that one's desires and 
ideas change as one develop. To find out 
about job advantages and drawbacks, she 
suggested that one should contact gradu- 
ates of one's school to sec what they have 
done. Once the job type is determined, 
the young person must develop the right 
image, work hard, and make contacts to 
get ahead. 

Sancetta discussed sonic of the prob- 
lems encountered by graduate students. 
She felt that some drop out because they 
are uncertain of the direction in which 
they want to go. Others doubi their own 
ability lo do creative, independent science. 
She stressed that these doubts are com- 
mon to everyone, and that goals and con- 
fidence solidify as one advances. Another 
common feeling is that of being ignored 
and getting little support from advisors— 
the i don’t get no respect' syndrome- The 
student (eels isolated and thinks that no 
one really cares how he or she is doing. It 
is important lo talk about these feelings 
and ask for help, she said. 'The faculty 
may be nturc supportive than you think, 
blit they don't automatically know how 
you feel; you must go and tell them/ 

Donaghay outlined the problems of the 
young professional trying lo become es- 
tablished in a crowded field. He suggested 
that if one goes for 'hard money' (income 
provided by guaranteed salary) in aca- 
demics, it means taking a heavv teaching 
load, which eliminates must of the re- 
search lime, only to be told at promotion 
time dial 'teaching counts Tor nothing; 
promotion is based upon publication.’ Per- 
cy advised future assistant professors to 
check the history of promotion at each 
school, since standards differ. A ’soft mon- 
ey' (income contingent on grants) research 
job is often an umbrella project, in which 
several young scientists cooperate under 
the guidance of a senior scientist. This is 
very appealing; someone else worries 
about the funding while you are doing ex- 
citing work on the cutting edge, but the 
young scientist runs the risk of becoming 
an 'et al/ 

‘You must identify yourself as a unique 


'Accurate stormscale weather forecasting 
will become a reality provided that the tech- 
nology available to weather services is im- 
proved in four fundamental ways' under the 
operational part of the STORM program, the 
UCAR committee states in its report- First, 
existing remote sensing systems must be bel- 
ter utilized to improve the observation of 
stormscale weather systems. In particular, a 
modern radar network is needed. Second, 
better communication and processing systems 
must be made available to the forecaster, the 
committee contends, to permit the rapid and 
accurate display and analysis of local weather 
information from several sources. Radar or 
satellite pictures, for example, would show 
the development and movement of storms- 
cale phenomena. Third, forecasters need bet- 
ter conceptual and numerical models to pro- 
vide a stronger foundation not only for short- 
term forecasts, but also for application to . 
forecasts of greater than 12 hours. Last, the 
committee says that equipment and systems 
must be installed to help forecasters prepare 
and rapidly distribute stormscale weather 
predictions that would be meaningful to the 
public. 

According to t|ie recently published report, 
the six-plank research program aims to (1) 
improve understanding of local and regional 
weather phenomena and to apply this knowl- 
edge to a variety or doselv related fields; (2) 
develop and evaluate local and regional ' 
weather prediction models; (3) develop 
stormscale monitoring and forecasting capa- 
bilities applicable to data-sparae areas; (4) de- 
velop and test new observing systems; (5) test ' 
and evaluate systems of data assimilation, ar- 
chival, and display; and (6) develop tech- 
niques of educating and training meteorolo- 
gists in stormscale weather forecasting. 

The three latter objectives are vital to the 


scientist doing unique work/ said Dnn- 
aghay. This can be done by giving talks at 
meetings and seminars at other institu- 
tions and by publishing papers on which 
you are sole author. However, as you be- 
gin to define yourself you wilt come in 
conflict with established people whose 
ideas you question and with whom you 
start to compete for funding. ’You are 
bound to step on a few toes sooner or lat- 
er if you do exciting work, and you will 
have to realize that that's the way science 
grows and not be crushed by the fights 
you lose.' 

Remarks by members of the audience 
brought out several points. An older wom- 
an suggested that young scientists adopt a 
mentor, an older and more experienced 
person willing to give advice, introduce 
one to senior colleagues, and explain how 
the system works. Several people noted 
that nice guys can finish first; that it is 
possible to be successful and self-confident 
while retaining a concern for others. Most 
students in the audience seemed to see 
their advisors as insensitive egotists mak- 
ing rigid demands; many expressed a de- 
sire that faculty give those who will not go 
into academics more information on alter- 
native careers. Dr. Barbara Emery of the 
National Center for Atmospheric Re- 
search said that she had found teamwork 
boring when she performed only her part 
of the routine; once she took die initiative 
(o shoulder more responsibility she en- 
joyed it much more. Dr. Louise Levicn of 
Exxon Production Research Co. urged 
people not to give up if the first job is dis- 
appointing. ‘Give science another chance 
in another place before you decide it's not 
for you.' 

A problem which was discussed at some 
length is cute of concern to young women: 
die apparent impossibility of sustaining a 
full-time, demanding job and also having 
a family. Aside from the personal joy of 
having a family, it was felt that pa reining 
is an im port am contribution; but the sys- 
tem at present does not allow for part- 
time workers, who may produce less per 
year but are still doing valuable research. 

A different standard of promotion or 
award might be applied to such people, al- 
though il is hard to know what the stan- 
dard might be; il would represem a basic 
change in the system. Those women who 
have been most successful have either 
been young when they had children and 
then worked very hard u> catch up, or 
had children after they had become estab- 
lished. The panel cautioned young women 
not to set unreasonable goals for 1 hem- 
selves, buL to find a workable way to satis- 
fy both pares of their lives. 

The Committee plans to hold another 
panel al the 1983 AGU Spring Meeting, 
with speakers from academia, government 
agencies, industry, and consulting firms to 
discuss the relative advantages and draw- 
backs of various career directions. 

Constance Sancetta, Member 

Charles Hollister, Chairman 
AGU Education and human Resources 
Committee 


program and closely link the research and 
operations portions, Benton emphasized at a 
recent press conference to unveil STORM. 

No matter how good the predictions, they are 
or no value unless they can be transmitted 
rapidly br trained meteorologists to those 
people wno need and use them, he noted. 

The UCAR committee believes that three 
key ingredients have primed meteorology for 
a successful stormscale program: 'vastly im- 
proved understanding or and ability lo pre- 
dict the large-scale motions of the atmo- 
sphere'; the technology 'to observe, analyze, 
and disseminate stormscale weather informa- 
tion with a level of sophistication substantially 
greater than would have been possible only 
ten years ago'; and the 'aval lability of im- 
proved computers.' 

At least seven major federal departments 
and agencies would be closely involved with 
the program: the departments of Commerce 
(in particular, the National Oceanic apd At- . 
mospheric Administration)/ Defense, Interior, 
and Transportation, the. Environmental Pro- 
tection Agency, (lie Notional Aeronautics and 
Space Administration, arid the National Sci- 
ence foundation (NSF). The UCAR commit- 
tee encourages these agencies and depart- 
ments to establish a program coordinating of- 
fice as die next step in tne STORM 
program's development. The committee also' 
recommends that a scientific organizing com- 
mittee be established Wljhfif the National 
Academy of Sciences, within die next few ' 
months arid that a program advisory commit- 
tee be assembled wtthin 1.989 for more detail- 
ing prqgraip planning. UCAR, a consortium .' 
of 50 universities that, manages, under con- 
tract with NSF, the National Center' for Al- . 
mospheric Research (NCAR), was a Catalyst in 
developing the National STORM Program. 

During 1983-1986,' the first of three pro- 




EOS March 22, 1983 





posed program phases, die first multi-scale 
field experiment would be planned, a small 


field experiment would be planned, a small 
field program with limited objectives would 
be conducted, and data sets would be ana- 
lyzed. During the second phase (1987-1991), 
the later multi-scale field experiments would 
be planned and conducted, and analysis of 
the data from these experiments would be- 
gin. The last phase or tnc program (to extend 
as late as 1995) would see the analysis oF die 
data From all of the experiments completed. 
Throughout the entire period, other re- 
search-including modeling studies, technolo- 
gy development, and the transfer of informa- 
tion and techniques to the operational com- 
munity— would be conducted. 

In addition to chairman Denton, the Na- 
tional STORM Program committee also in- 
cludes Ernest M. Agee (Purdue University); 
Richard A. Anthes (NCAR); Lance F. Bosart 
(Slate University of New York at Albany); Mi- 
chael Fritsdi (Pennsylvania State University); 
Peter V. Hobbs (University of Washington); 
John Hovermale (National Meteorological 
Center); Robert McClatchcy (Air Force Geo- 
physics Laboratory); Isidoro Orlanski (Geo- 
physical Fluid Dynamics Laboratory); Freder- 
ick Sanders (Massachusetts Institute of Tech- 
nology); Robert J. Scrafin (NCAR); Patrick 
Squires (NCAR); and Verner E. Suomi (Uni- 
versity of Wisconiin-Madison ).— BTR 


limited movement of magma deep within the 
earth. 

However, despite the current abatement, 
recent brief flurries of activity were recorded 
when two magnitude 4 and one magnitude 
3.5 earthquakes occurred on February 3 and 
4, respectively. In addition, a magnitude 4.1 
earthquake was recorded on February 24. 

The seismic activity that began in January 
has resulted in ground extensions of 3 cm in 
6 km and uplifts of 8 cm as indicated by la- 
ser-distance measurements and precision sup 
veying. According to U.S. Geological Survey 
(USGS) seismologist David P. Hill, the 
changes are more pronounced near the epi- 
central region which is 3 to 8 km east of the 
town of Mammoth Lakes. The town is located 
an the southwest edge of the 17 km by 32 km 
elliptical caldera- Spasmodic tremors also 
have been recorded at this site. 

Volcanologists consider spasmodic tremors 
as indicative of rock fracturing caused by the 
movement of magma or magmatic gases (Sri- 
ence, June 18, 1982, p. 1302). Reanalysis of 
the May 1980 earthquakes indicates Lhat they 
were the result of a rapidly expanding crack 
that immediately filled with fluid. A USGS 
preliminary model to account for the latest 
deformation suggests movement of up to 20 
cm on the seismically defined fault zone, ac- 


companied by up to 76 cm of opening within 
that zone. The right-lateral slip movement is 


Sunspots Affect 
Insolation 


The nation of a rigorously constant 
amount of solar radiation reaching the earth 
was upset recently by a team of scientists at 
the National Center for Atmospheric Re- 
search (NCAR). John Eddy. Ronald Gilliland, 
and Douglas Hoyt of NCAR’s High Altitude 
Observatory report that sunspots, which 
speckle the sun's surface in a fluctuating 1 1 - 
year cycle, diminish the amount of sunlight 
reaching the earth. Their conclusion, which 
may radically affect global climate modeling, 
is based on data gathered from the Solar 
Maximum Mission (SMM) satellite and their 
nwn solar blocking model. 

Data collected by the SMM satellite reveal 
that only a small fraction of the energy 
blocked by sunspots is balanced by immedi- 
ate, enhanced emissions front bright areas on 
the sun. Moreover, solar energy can remain 
■rapped in (lie sunspots, which have an aver- 
age diameter of 9000 km, for years. Blacked 
radiative energy can lie stored in the lower 
convective zone of the sun and have a 'relax- 
atian-iinie scale' of 100,000 years, during 
which time it may slowly seep out. Fluctuat- 
ing srilar output affects the accuracy or global 
climate models that forecast long-term effects 
on the world's weather: Weather and climate 
are determined by the circulation patterns of 
the oceans and air, which are driven by solar 
energy coupled with the rotational inertia of 
■he spinning planet. 

The NCAR scientists compared data ob- 
tained from the Active Cavity Radiometer Ir- 
radiance Monitor (ACRIM) aboard the SMM 
satellite with terrestrial surface temperature 
data and, using their solar blocking model, 
successfully duplicated the patterns of energy 
fluctuations. They can now predict the short- 
term excursions in solar radiation a few days 
■n advance, the scientists say, based on mea- 
surements or sunspot areas and their loca- 
tions along with the known rotational proper- 
ties of the sun. In addition, they can recon- 
stroct the history of past fluctuations in solar 
radiation from the archived sunspot data of 
the past 108 years. 

Launched February 14, 1980, the SMM sat- 
ellite has detected variances of 0 . 1 % in solar 
energy output. Such fluctuations correspond 
to a change of 10 °C in the average tempera- 
ture or the sun, which is 5700 °C. If the vari- 
ance is persistent, the scientists say, the 
earth s surface will respond directly and pre- 
dictably: global cooling will follow a decrease 
in solar radiation and global warming will fol- 
low an increase. 

Theoretically, fluctuations in the release of 
wlar energy can affect climate profoundly 
(Eos. August 2ft, 1080, p. 596). Mean global 
tein))crauires would drop more than I °C in 


that zone. The right-lateral slip movement is 
consistent with the seitmically determined 
mechanism for the earthquakes according to 
Hill. 

Previous seismic studies revealed the exis- 
tence of a magma chamber near the town of 
Mammoth Lakes. Approximate measure- 
menu place it nt a depth of between 8 km 
and 15 km and a distance across of 10 km. 


The I960 tremors and the appearanc^ of 
steam vents in January 1982 in the caldera 


steam vents in January 1982 in the caldera 
region indicated to researchers that magma 
from deep in the earth was moving upward 
(SaVnre, June 18, 1982. p. 1302). 

Despite the recent decline in seismic activi- 
ty. the Long Valley-Mammoth Lakes area re- 
mains covered by a notice of potential volcan- 
ic hazards issued by the USGS in May 1982. 
The region also is under an earthquake haz- 
ards watch, which has been in effect since 
May 1980. 


Wet February for 
Nation’s Streams 


February marked a very wet month for the 
nation's streams with 97% of the key index 
gaging stations across the country reporting 
average to above-average streamflow, accord- 
ing to the U.S, Geological Survey. 

USGS hydrologists said that the only sta- 
tions that reported below-tiormal conditions 
for Fphmnri- ■ , . 
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lor February were one gaging station each in 
New York, New Jersey, Ohio, and Alaska and 


Increased streamflows in February Iu4|h«I 
to halt a developing drought threat along 
much of the East Coast and inland m null It- 
errt Alabama. All but iwn of the 31 key index 
gaging stations in New York, New Jerry, 
Pennsylvania. Maryland, Virginia, West Vit- 
ginia, Kentucky and Tennessee repotted av- 
erage to above-average streainfiuw during 
February. In contrast, during January eu» It ol 
these states had reported well-belt nv average 
streamflow at one or more index statiims. 

Working in cooperation with federal, state 
and local officials, USGS hydrologists routine- 
ly collect data on streamflow and gt mind-wa- 
ter conditions at more than 45,00(1 sites 
across the country. Highlights of Fctu tistrv 
water conditions; 

Big Five: Individual February fluws— Mis- 
sissippi River near Vicksburg, Miss., 494 hgd, 
13% above average, but down 27% from Jan- 
uary's flood volume; St. Lawrence River ite.tr 
Massena. N.Y., 158 bgd, 5% above average 
and 6 % above the January average flow; Co- 
lumbia River at The Dalles, Ore., HD bgd, 
33% above average and 8 % above last 
month's flow; Ohio River at Louisville, Ky.. 

88 bgd, 22 % below average, but up 44% 
from the January flow; and the Missouri Riv- 
er at Hermann, Mo., 60 bgd, 87% above av- 
erage and 17% above Iasi month. 

Ground-water conditions: Grmind-watcr 
conditlons varied across the country. The wa- 
ter level in key index wells in Kentucky, Ne- 
braska, North Dakota and Nevada set new 
record highs for February. All four of the 
key index wells in North Carolina reported 
water levels that were one to four feet above 
the long-term average. Ground-water condi- 
tions in Delaware and Maryland remained 
well below average, with one key index well 
near Fairland, Maryland, reporting the 20ih 
consecutive month of be low-average water 
levels. The water level in a key index well 
near El Paso, Texas, fell to 78 m below the 
land surface, the lowest level repotted at this 
well in 18 years of record. 


Detecting Electron 
Precipitation 


response tu a 1 % decrease in output of solar 
rauiauon. A drop in output of energy of only 
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all four of the key index stations in the Ha- 
waiian Islands. 

The near drought conditions on the Ha- 
waiian Islands were a strong contrasL to the 
conditions across the continen- 
tal United States. All Four of the key index 
gaging stations on the Islands reported 
streamflows well below average for February. 
On the large Island of Hawaii, the key index 
gage on Waiakea Stream near Mountain View 
reported several days of aero flow during the 
month. Kilauea Volcano, located on the Is- 
land of Hawaii, has erupted several dines 
during the past two months, and the lack of 
moisture combined with the intense heat 
from the lava flow increased the threat of 
vegetation fires on the island. 

As an indication of the nation's generally 
plentiful water picture, combined flow of the 
nation's 'Big Five' rivers— Mississippi, St. 
Lawrence, Columbia, Ohio, and Missouri- 
averaged 889 billion gallons a day (bgd), 11% 
above the long-term average for February. 
The Big Five, which together drain more 
than half of the conterminous United States, 
provide hydrologists with a convenient check 
on .overall national water conditions. 

»hli ih? 3 ™ n he l,inlh Slra 'ghi month 
mat the combined flow of the Big Five has 

? ve {" a g e ' Near die end of Febru- 

nfov 24« d a T y T Lhc Bi K has run- 
d * We l ? e h m 8 ' len n combined 

dons S.W Craee, J nd, ^ lin ? lhat wcl 
tions could extend at least into early March. 


Preliminary results were recently i cpmted 
from the Navy's Stimulated Emission oi Ener- 
getic Particles (SEEP) satellite regarding de- 
tection of stimulated niagnctnspheiic Hen ion 
precipitation from ground based Navy VI . V 
transmitters (Em, January 18, I9H8). The re- 
sults, first released at the AGU Fail Meeting, 
were obtained on passes during mid-August 
1982, using coded transmitter pulses with a 
duty cycle of 3 a 'on,' 2 s 'oil*.' 

We note here that a similar experiment was 
conducted by the National Aeronautics and 
Space Administration (NASA) using Iow-lou, 
recoverable rocket payloads front Wallops Is- 
land, Virginia, during late June mul early 
July 1982. These flights also used the Navy 
VLF transmitter (NSS) at Annapolis, Mary- 
land, with the same coding us that used for 
the later SEEP experiment. Participants in 
the NASA experiment included scientists 
from Goddard Space Flight Center. Denver 
University, and Cornell Univcrally. The ic- 

V. 1, w CX! ^ e,i,nc,,t * H,so «f|mn<fl “I 'lie 

AGU Fall Meeting, show evidence for pulsed 
electron precipitation patterns with the siunr 
period as the transmitted VLF pulsus. These 

lYtllltf ItWrsi I ... 1 ■ • 
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results were accomplished by sensing the 
brenissLralilung X rays produced when the 
electrons reenter the atmosphere. A zenith- 
viewing, wide angle X ray detector was stahi- 
hzed with a slow descent aboard n parachute- 
nung payload; this permitted a statistical 
build-up or the X ray signals over thirty 5-s 
cycles, a benefit not alforded by a fast mov- 
ing satellite. Cross correlation analyses t»r the 
X ray data with the transmitted signal clearly 
demonstrated the existence of this effoct at a 

Th wen ,evc| under nighttime conditions, 
the bEEP results, which mensured the pre- 
cipitaung dectrons in situ, are consistent with 
these earlier NASA findings. 

The NASA result was used to establish the 
role or both anthropogenic and natural VLF 
sources as a magnetospheric stimulant. In 

D&rtlCIllar. herhtninn • _ 
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particular .lightning appears to be a reason- 
able candidate for producing a continuous 


Long Valley 
Earthquakes Wane 


aoie candidate for producing a continuous 
stream oF magnetospheric electron drizzle, 
since approximately 2000 thunderstorms oc- 

™.°nf u lhC J at an y lns,anl - Compari- 
sons Of tl IP VI 17 a non... r . 1 . ... — 1 


„r.i —v I,, wjmpari- 

? f . h ,l VL r F ener W from lhe VLF trans- 

nnfoLri vi a p fr01 ^ llglllnmg werc made with 
onboard VLF receivers and show the liaht- 
nina soum* m h. w — . 8 . 
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The intense Swarm of earthquakes that be- 
gan January B, L983, in the Long Valley rT 
gion of eastern California continues to abate. 

Hie rate or earthquakes of magnitude L or 

E er KMlH Tell to 24 per day by 
February 8 , compared to 100 per day in late 

part of the Long Valley caldera. Early ^ 
ground deformation measurements indicate. 
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ning source to be larger on average bv a far 
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Research Funds 


|«>xt'|*li w.ildri's i .Iiiiiiliiig (lidtribe 
againit auditing u-M-.n.b funds Trom thi 
Department u| Didrnre (£,„, LWmW 
2 H. HW2. p. I T-lii) (Icwivn some rcbuiuL 
111 piirtn iil.ii. 1 u null I like in respond to 
his question, *Dnw .meptautc urfmandtl 
siiii|x>ii ftnm miln.in snur.es make indi- 
siiltkiK .uni institutions dependent clienu 
liftin' iViii.igmi?' lhe answer is: or count 

nut. unless they want to he. 

As ail Air Em i e si ieutist and research 
i uiilrai ( m.inagei. 1 1 .in slate ciitcgoiiollr 
that we put no pii-ssiiie upon nn r comra J. 
tors m heroine our 'i bents.' Indeed, m 
caution them not to lu-inmc tun depen- 
dent u|h*u Ait Fnne funds for continued 
In riding oi icsimh h pioji-c is, due to year- 
to -year ehanges in programs or interest to 
the Air Fnue .uni uvuilahiUty of funds. 
The only Vorutol' ili.n we exert nvercon- 
Irariuis is their voluntary agreement to 
pci ini in the work that they have unilater- 
ally jnopmed to do hv Mihuiiititig an un- 
soli* lied proposal to ns. These propoult 
are reviewed in- house, .mil funding it dt- 
tcnlimed pim-lyon l eli-vame, availability 
of funds, anti our estiuiate n{ the quality 
of the pro}K>se(l rescan h (investigators, 
fuciliiics, eie.). 

Thus, funding of a research project by 
the Air Foite. .it least in noiisensiiive ar- 
eas, is more- volatile and has only slightly 
more sit ingent i cqtiimm'nls (c.g., we usu- 
ally leqiiirr one scientiin lejHirt or jour- 
nal paper per year) than does funding by 
the National Siicute I- oondal ion. Thil 
hardly makes mu kuiii.m tors our 'clients,' 
which I am sine tan he aileslt'd m by the 
nvanv in st -late lese.m h siirniiMs who 
have heeii funded hv ns ovt-i the years. 


Kir 'hard C. Alirock 
.In ( itofiliywi l.aborolm 

Alins/"*/. .Yen' Mexiro 8SM 


Another AGU Index 


I note ila.it | nan (i. Roecli-ier has juo- 

I Hised .in index o| AGO allilialinn uailiH 
(1R (Em. ( »i t'.l.ei ID. 11182. p. 817). Ac- 
cording in this index. Alaska is die mmj 
AGl (-involve* l Mate in the Dninii. I pra« 
his nistoin.il y n miles i v in dis* laiminK uii) 
cnii lie* lion I u-i ween his initials and lire 
name u! the index. J i f rink it only filling 
that the index lie applied on a woiltlwiac 
basis sitin' AGU in many ways naimeiidi 
national Imimdai ics, as indeed its subject 
matter dues. 

I propose that the win Id wide index, ap- 
plied to e.u h * omit iv as the JGK itulcx it 
applied to the states, should (>e named al- 
ter either a well-known magnetic index or 
the Aimusplu'tit Explorer spam. vuft, if * 
it .slinuld In- known as the AE index. L 01 
eiuirse. emulate l>r. Roederei in disclaim* 
ing any • otiiiectioii with my Itiillsd-’' 

A tour n 1 1 n i in I this pail of the world 
with the AE index shows that Israel luj* 
ait index of HI lompured will) 2 x ID 
for I'-gypi ami even smaller value* for®** - 


cr cun tit lies in the region. India litis sj 1 ' 
proximal el y the .same number «f AGU 


proximate!)- the saiiur ttuniher aou 
mcntbfix as l.stael with a |n inula lion nwre 
than two oi ilei.s of itiiiguilimc grcntcr. 
Thus, it uppeats that I.sruel is the most 
AGU-orieuted coiiutry in Asia- 
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Education Bill 
Passes 


On March 2 the U.S. House of Repr^ 
tives passed a bill authorizing $425^. 
for science and mathematics education ■ . 


cal 1984; the nutlmrization is $350 
more than President Ronald Reagan . 


«« 7 . u,c results 

can be Found in an upcoming issue of Science 
undey the uile ‘Controlled Stimulation of 
Magnetospheric Electrons by Radio Waves- 

? a- Md"£lg M «,t for Lishtnin8 mea,: 

20771. PUlWlary AlAos P htr ^ Greenhlt, Af cT V 


more than President Roitaiu • 15 

ed in his budget proposal (Eos, February . 
1983, p. 65). . ,LeW 

H.R. 1310 allocates *295 million wm" 
partment of Education not only w < 

precollege Instruction, in science w 

but to beef up foreign language tr*“ 
aid in improving International comn* jjjfl 
lion among scientists. The bill a ' sD j a doii 

million to lhe National Science Foun^^ 
For a variety of programs, the lion , ^8 
. which nims to upgrade research ,haf tn* 
colleges. and universities. It ^,Ij. ope ? or irel^ 

-: dustVy will i)ib tell the *100 million 

for this program. < - ' . ,' w up * 

. - Altliough the Senate, has „ ( |k ’ 

^companion bill, hearings were heia y 

Education, Ana, and Humanities so . 

■<■.1 ... ..4 Unman !.■ 


ence qnd mbthemotics legislation* ' ^ 

Hearings are scheduled for April /• 


mm 


March 22, 1983 EOS 



Introduction to Tides: 
The Tides of the Waters 
of New England and 
New York 

A. C. Redfield, Marine Science International, 
Woods Hole, Mass., 108 pp., 1980. 

Reviewed by Malcolm J. Bowman 

This interesting little book is not really 
about what its main title suggests, an intro- 
ductory text on tides for oceanography stu- 
dents. Its subtitle gives more of a due lo its 
contents and intended readership. The au- 
thor immediately points out in the preface 
Lhat ‘this book is written for the many intelli- 
gent people who work or play along the coast 
between Sandy Hook and Lhe Bay of Fundy.* 
In addition to discussing elemental? tidal 
theory, the book describes in some detail the 
author's systematic analysis of caasial tides 
and currents in the New England and New 
York region. His analysis fits the solution of 
the telegrapher's equation lo Tide Table pre- 
dictions of tidal elevations and times of high 
water and slack current. In this way, Redfield 
separates the observed M 2 tides in various 
straits, embay ments. hydraulic channels, and 
estuaries into damped, progressive waves 
travelling in opposite directions. These waves 
arise through reflection of the primary wave 
at the head of an embayment or estuary, or 
through two primary waves entering a tidal 
strait or hydraulic channel from both ends. 
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Cover, Roll clouds spell trouble; they are 
often on the leading edge of heavy thun- 
derstorms that can produce hail, high 
winds, and heavy rain. The clouds, such 
as [ hose over Miles City, Mont., pictured 
on the cover, are but one of the tnanv 
Phenomena portending geographically 
itmtied but severe stormscale weather. A 
rail for action has been issued for a Na- 
tional STORM (Stormscale Operational 
and Research Meteorology) Program to 
enable meteorologists lo observe and pre- 
dict such small-scale weather and to apply 
U 1 *: improved predictions to protecting the 
public, the national economy, and meeting 
delense requirements. Proponents of the 
*ti-year, f 1 -billion program say it could 
*ave 5% oF the annual *20 billion lost to 
severe weather. See related news story, 
nis issue. (Photo courtesy of Phil Ros- 
jfowaki, National Center for Atmospheric 
ftesearch/National Science Foundation.) 


Using a nomographic method, the tech- 
nique produces curves of mean tidal range 
and times of high tide and slack water along 
the waterway for optimum estimates of the 
damping and reflection coefficients. These 
predictions, well known from Redfield's pio- 
neering use of the method in his series of pa- 
pers during the 1950's, are quite good for the 
tidal height and interval but not for slack wa- 
ter. This is to be expected, since the equa- 
tions were originally developed for use in a 
rectangular uniform channel, and take no ac- 
count of die effects of weather, override gen- 
eration, the earth's rotation, bathymetry, and 
varying cross sections of the waterways stud- 

Unfortunatcly, most of the intended read- 
ers will probably not understand the summa- 
ry of the titeury as given in chapter 3 , nor, 
therefore, its application; Lhey will have to 
read the original papers for that. Even then 
only those familiar with elementary trigo- 
nometry and calculus will make much sense 
of it. (Coastal engineers have made much use 
of the method and a particularly good discus- 
sion is given in A. T. Ippen and D. R. F. Har- 
leman, Tidal dynamics in estuaries, in Esluary 
and Coastline Hydrodynamics, edited by A- T. 
Ippen, McGraw-Hill, New York, 1966.) 

Another criticism one could make of the 
text is that no mention is made of the whole 
realm of numerical tidal modeling. Numeri- 
cal simulations are now sufficiently easy to 
apply and accurate to be of major importance 
in the production of tidal atlases of semi-en- 
closed seas and navigable waterways. In spite 
of this, and allowing for the limitations inher- 
ent in the fitting of linear, one-dimensional, 
damped wave theory to coastal tides, the 
book is immensely readable and will find its 
way to the boukshetves of mariners, amateur 
scientists, and oceanographers all along the 
northeastern seaboard. Professional coastal 
oceanographers will also find it a quick 
source of useful facts and figures. 

One thing Alfred Redfield does not dis- 
close is the secret *4 his longevity. How a mail 
had the energy and lucidity to produce such 
an interesting buok as he approached bis 
nine lie lb birthday is a source of wonder tu 
me. Perhaps lhc characteristics cited by the 
late Unstwick H. Ketclmm in his foreword 
litis interest in natural phenomena and his 
curiosity about them have been iinditiiinished 
by passing years') have had a lot to do with it. 

Malcolm J. fltncmm is with the Marine Sciences 
Research Center. State University uf Neiv I 'oik at 
Stony Brook. 

Igneous Rocks of the 
British Isles 

D. S. Sutherland (Eil.), VViley-huersricncc, 
New York, xv + 045 pp., 1982. 

Reviewed by K. L. Cnnie 

Much of the foundation of petrology was 
laid on the igneous rocks of the British 
Isles— one need only recall the Tertiary igne- 
ous rocks of northern Scotland. However, the 
relations between various occurrences of 
these igneous racks (and in some cases even 
their locutions) have remained obscure lor 
many or us Tamiliur with the British Isles only 
through the voluminous literature. This 
weighty and densely written toinc will serve 
as u most useful guide and reference for all 
those interested in British igneous rocks. The 
volume specifically alms to continue that 
grand classic of observational geology. Ancient 
Volcanoes of Great Diitain by Archibald Geikie. 
It does not achieve quite that level but will 
surely remain an indispensable general refer- 
ence for many years if only because of its ex- 
tensive bibliography. 


The volume includes contributions by .37 
coauthors divided into seven parts and three 
appendices. The rocks have been divided ac- 
cording to age and type, namely the Precam- 
brian, Lower Paleozoic volcanic rocks, Cale- 
donian intrusive rocks, Devonian and Car- 
boniferous vulcan ism, Hercynian intrusive 
rocks, Late Paleozoic and Mesozoic igneous 
activity, and the British Tertiary province; 
petrographic, chemical, and isotopic derails 
are relegated to three appendices. Each pan 
is further broken down into a general intro- 
duction followed by several articles on partic- 
ular occurrences or aspects of the igneous 
rocks, 

The usefulness of reference books of this 
kind depends on the quality of the introduc- 
tory chapters and on the completeness of the 
indices, In both respects this volume rates 
high. The indices are exceptionally good, and 
the introductory chapters do a good job at 
placing the later material in context, although 
I was rather overwhelmed by the profusion 
of place names. This generally laudatory 
comment does not imply that anyone can 
readily sit down and get an overall picture or 
the igneous history of the British Isles from 
this book. In the first place there are certain 
difficulties of organization, perhaps inevita- 
ble. Only peripherally and in passing is it not- 
ed that the part on Devonian and Carbonifer- 
ous volcanism treats rocks contemporary 
with, and possibly contagmatic with, Caledo- 
nian and Hercynian intrusive*. The quality of 
the writing varies from pedestrian tn ex- 
tremely dense. I found it heavy going be- 
cause of the wealth of references and the at- 
tempt to get the maximum number of facts 
into the minimum ainotmi uf space. Still, the 
facts are there ir the reader will dig for them. 
A wealth of small locality maps greatly aid 
the visualization. Occasionally these maps 
cannot be easily referred tn larger scale maps, 
but in general die 'hierarchical' uiganizaitoit 
is goad. The number of phutos is limited, but 
their quality is excellent. 

The various articles treat mainly ot descrip- 
tive aspects of the rocks with sketches aiul lo- 
calities. Some authors treat bulk chemical 
data by presenting various diagrams, but 
tlteie is little treatment *»f mineral chcmisny 
or of specialized chciuii.il data such as rare 
earths, although such details can in general 
be traced in the very extensive bibliugi ;q»hv. 
Treatment of pcii*ti**Ki<:.il problems is sketchy 
:*] id superficial. Some sections are quite re- 
petitive, puiticidurlv the one on the Tcriiaiy. 
where Mull ;md Art an aie treated in three 
successive articles. The distribution of space 
may seem somewhat idiosyncratic also. The 
Tertiary rocks receive the most space, 133 
pages, which is not unreasonable, biu 34 
pnpes for lhe relebraied Hcrrvuian granites 
of iiuinwall, when computed with liK pages 
for Carboniferous- Permian volcanism and 88 
for lower Paleozoic volcanism, seems some- 
what unbalanced. The selection of data for 
the appendices exhibits sonic peculiarities. 
The appendix on petrography starts off with 
a modest encomium to the Streckcisen classi- 
fication and I hen reverts to such terminologi- 
cal monstrosities as 'mancoite,' 'tregelvanite,' 
and 'rockallite.' According to (he chemical 
data, trace element analyses nre rare or ab- 
sent for the Tertiary province and for the 
Caledonian iiurusives. 

Despite these reservations, the book clearly 
succeeds in its object or giving condensed de- 
scriptions of die significant localities of igne- 
ous rocks in the British Isles. The question 
remains whether there is a clientele for such 
a large, expensive, and specialized book. It 
cannot be read for sheer pleasure, unlike its 
distinguished predecessor, Ancient Volcanoes of 
Great Britain. The quantity and level of infor- 
mation are insufficient for specialists wishing 
to study a particular complex either in the 
field or in the literature, although it will un- 
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do u bled I y be of great use as a guide and en- 
try to the literature. The obvious place for 
this book is therefore on the reference shelf 
oflibraries, where it will doubtless remain the 
standard work on the subject for many years. 
Few individuals will be interested in ihis book 
for tlieir private library. 

K. L. Currie is with the Geological Survey af 
Canada, Ottawa, Ontario. 



Rales Per Unei 

Position! Wanted First insertion $1.75 additional 
insertions $1.50 Positions Available, Services, Sup- 
plies, Courses, and Announcements First insertion 
$3.50 additional insertions $2.75 Student Oppartunt- 
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20009. 
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clary Science Invites applications for a tenure- 
stream faculty position in sedimcnlary vat 
the assistant professor level, which Is expected to be 
September. J988. Wc seek «ndl- 
dates with expertise in one or more 
fields: sedimentary petrology, sed 1 mentation, stra- 
tigraphy, sedimentary geochemistry, an d ^ruj™ c 
geology of non-metanie deposits; The l»«llon in- 
wives development ora vigorous rescarebprogrem. 
-Z^iilon of graduate sLudeni research, and icacli- 


AppHrants "should submit a lelier or application, n 
Bimcmeni of research inicreits, transcript*, viiaj and 
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lyau to work in areas involved In the processing anti 
application of data from satellite Ixued remote sens- 
ingsyaicms. Particular needs involve the analysis 
and processing orEanh Radiation Budget. Micro- 
wave, AVHRR and LANDSAT data. Needs ex- 
ist in the areas or Interactive Image graphics, son- 
ware engineering, realtime processing suid saiellltc 
data communications. Successful candidates will 
have an advanced degree in meieorology, physics, 
engineering, mathematics, or computer me\ ntf . 
Hardware background should Include IDM, DEC, 
CYBER or HP-1000 equipment* Send resume In 
confidence w: . • , 

Research and Data Systems, Inc. 

10300 Greenbtll Road. Suite 208 
Lanham, Maryland 20708 
Telephone: (301) 39CW1 00. 


12 faculty and an emphasis on professional practice, 
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search. 

Send a letter of application, curriculum vilnc and 
names or ihree references to: 

Chairman, Search Committee 
Department or Geological Sciences 
Wright Suite University 
Dayton, OH 45435. 

Wright Suite University Is Hn affirmative action/ 
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GeophyalcUla. The Institute «r Geo physics and 
Planetary Physics, Scripps Institution of Oeeanogra- 

F ihy, has an uaenlng in the Assistant Research series 
i-lll) for an ntdlvmunl specializing in geophysical 
insini mental kin pertaining to the absolute measure- 


ment of gravity. Candidate stiould have a demon- 
si nued capability Id laser metrology, precision lime 
measurements and real time Bata acquisition and 
analysis. In addition, (he candidate will be expected 
lo perforin fidd measurement with a Tree-fal! Abso- 
lute gravity meter. Rank nnd jnlaiy are commensu- 
rate with qualifications. Send resume, bibliography, 
brier statement of research, Interest and experience, 
and the names pf three references Ip: 

Prof. Freeman Gilbert, Assoc. Director 
IGPP.A-025 

University or California, San Diego 
UJolla, CA 92099 

The University of California, San Diego, u an 


Chairman — Department of Geological Sciences, The University of California, San Diego, is a 

Wright State Unlvewliy. pic Department o* , equal opportunity/affirmative action employer, 
logical Science*, Invites applications for ‘lie position DeadllncTor application is May 3! , 1985. 


logical science*, invites appnutuuin *u* me P ua, “^‘* 
o fch airman, to be appointed September 1984. We 
seek a dynamic individual with administrative talent 
and an appreciation for research and practice-relnt- 
ed educational activities. Rank is at the full profes- 
sor level and no restriction* have been plitccd on ar- 
eas of specialization, The department is active with 
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The Department of Earth and Planelary 
Sciences Is seeking an Individual al the 
B.S. or M.S. level (In geophysics, mathe- 
matics, or physics) to assist In the analysis 
of seismic data with our earthquake haz- 
ards group. The successful candidate will 
have experience In Hie analysis oi data 
from a regional, digital seismic network, 
and be tolly versed In the latest programs 
and procedures for hypocentral locations 
and magnitude calculations. Strang mathe- 
matical and computer experience on VAX 
or HP systems is desirable, as well as 
experience In Held geophysical techniques. 

Send resume and names of two references 
to: 

Prof. M. N. Toksttz 
c/o Vera Ballard 
E19-23B 
M.I.T. 

Cambridge, MA 62139, 

M.I.T. Is an Equal Opportunlly/Aflirmatlve 
Actio n Employer 

hculiy PofilloiurThe UnJnrtlty of Iowa. The 
Department or Phpicx and Astronomy anticipates 
fmnn f ° r Ienu «'e-tracfc assistant pro* 

ISM 8 P 'i?[ elW - r * ° r an * rank in August 
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DEAN OF GEOSCIENCES 
TEXAS A&M UNIVERSITY 

Texas A&M University Invites applications and nominations for the posi- 
tion of Dean of Geosciences 

QUALIFICATIONS: Dean of the College of Geosciences should have 
national or International reputation for excellence In teaching re- 
search and/or administration In al least one of the fields of geoscience 
represented at Texas A&IVf University. (Geography, Geology, Geophys- 
ics Meteorology, and Oceanography). 

Evidence of such competence should be demonstrated by the indi- 
vidual’s history relative to publication* honor* professional association* 
participation In national council* and advisory panels and In positions 
and appointment* This history should Include evidence of apprecia- 
tion and understanding of management problems on all level* dem- 
onstrated ability to make decision* to administer program* delegate 
authority and establish policy with sensitivity, diplomacy, falrnes* firm- 
ness and dispatch 

Of much Importance for the College of Geosciences at Texas A&M 
University Is the Dean's ability to establish favorable rapport with Indus- 
try and government, particularly with reference to sources of research 
funding The Dean should be characterized by his/her ability to com- 
municate effectively. The Dean must be endowed with sufficient desire 
and vision to lead the College to a high position of national promi- 
nence 

TEXAS A&M UNIVERSITY: Texas A&M University Is a rapidly-growing, 
four-year, state-supported university with enrollment exceeding 35 lOOO 
stodent* The university Is located In College Station TX approximately 
90 miles from Houston TX The twin cities of Bryan and College Station 
Population exceeding 10Q0Q0 people, 

^ r D ™ NI ? F ™ p LOYMENT; This is a 12-month position available 

APPLICATION Salarv 18 comPQMve and negotiable. 
APPLICATION PROCEDURE: The application should have at least three 
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ground In higher education administration 

^an^o“nfa P,,Catl0n 15 Send lalt9f5 « °PP"<=°- 

Dr. Charles E. McCandfess 
Associate Vice President for 
Academic Affairs and Chairman, 

Search Committee 
Texas A&M University 
College Station, IX 77843. 

Texas A&M Is an equal opportunity employer. 
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PHYSICAL 

OCEANOGRAPHER 

A |k Mil, III m| H.- .'.m I, S. kjnlkt k nnai. L 
.ipplh.ll, Is |) ,™,| OSlSb'lte 1 " 

.■fSCTss-'iaBsaar* 

Are.i> of Inh-tost to Dynalysts Include Dm 
tlowHmu-nt. |. l .«ii.ii 1 imlittjand oporaHonni 
cnmplt'x tn nn. tli .il uiaiinlloi, iiiaE s 51 
unwi.tl (k'imii ,in.t ,.f th.. .iimosphericboS 
.uv I'Kvt. .ui.it|H,k o! i, Mills i n compaiison 
Willi I'ximiih! .1,11,1 .nul ilu- cuHecHoTand 
.iii.ilv-i - oi .t wl,l,. i.iinii' of oceanic end n». 
(eon jin; ll, . it iLiM. A i|ii.iltficil applicant would 
also li,Hv futur*' o|ip,)ttiiniik's in project 

man.vh'iin'nt .in<( nmtmri development Sal- 
niv c.'niin.'iisiir.ile with i-x|Kitence. (W 
Ih'iisivti hiMieftts iitovub.il. Send curriculum 
vitae, liltillr.iir.iphy. Ihl of tesenrch Interests 
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DYNALYSI9 OF PRINCETON 
20 Nassau Street. Princeton, Nc* 
Jersey 08540 

Equal Opportunity Employer 


UNIVERSITY OF 
GLASGOW 
LECTURESHIP IN 
GEOPHYSICS 

A|ip!k'iiLiiins tu o invited for n Lee- 
turunhip in Geophysics lennble in the 
Depart men l of Geology front October 
IW3. I*re fere nc is for applicants with 
expertise in paleomngiietiHm or mag- 
netic melhoilK, Inti applicaiiLs in other 
Keopltysieul lie Iris are welcome. 

Further purlieu la is may be ob- 
Laineil from the .Secretary of the Uni- 
versity Court, iKunm IK), University 
of GIiiskuiv, Glasgow, GI12 HQQ, with 
whom applications iH copies; 1 copy in 
Ihc case of oversi'as applicnntHLgiv- 
iitg the nitines ami addresses of three 
referees, should he lodged on or beta* 
(Stli May, liiK.'t, I. ale applicalious from 
overseas will he considered; telegram 
in Ihe first instance if necessary, 

In reply please quote Kef. No. 

Krill Kit. 


SERVICES. SUITI.I IS. ( :c )! t RSI'S, AND 

ANNOUNCKMKNIS 

Engineering Analysis 
of Fluvial Systems 

Aif(juol 1-4. I0B3 

Coppar Mountain Roaort, Colorado 

Slaio-of-lliii-ail flitsifiii tnchnlquea orfontodto 
aolvlny practical iinylnunrlng problomsassw- 
Inlod with wiilurohiidonmlrlvorBflroproaentM 
la nils lour liny oliorl cottrBO. Tho oouraei* 
riOQl(]nuii to oiilinncu Itio participants' Insist 
Into physical prucaaooB and tho associated 
molhumalical motlollnn tocIinfquoB. Dari? 1 
applications nro iJluatraioil wHb numorouscase 
studios. The rocnnlly publlshod hardbounn 
toxl Cnginanring Analyst* of Fluvial SysW® 
will bn provlriotl lo ouch participant. 

Lacturara: D.B. Simons, R.M. U, and , 
P.F, Logaaso 

Reglalrallon lee: $460 U.S. Dollars 

Conlacfc Dr. Polor F. Lnpaaso 

Simons. LI & AaBOClales, Inc 

P.O. Box 1816 

Fori Collins, GO 60522 

(303) 223-4100 — - 
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Subscribe to Reviews of 
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■ • 4 special issues' of RGSP 

If you have already paid for 
subscriptions, .you can ■still add 
Call 800-424-2488 loll free of Z02; __ • 
482-8903 lit the Washington, D& ^ 
Payiriapt must bp received before 
service begins. . 
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Announcements 

Ocean Data Presented 

A large portion of the mi published marine 
geological and geophysical clam gathered in 
1982 in the Alcminn-Dcring Sea and the 
southwestern Pacific by the U.S. Geological 
Survey (USGS) research vessel KV S. P. Lee 
will be made available at a one-day ‘sliow-n- 
tell’ at the USGS in Menlo Park, Calif., on 
April 5, 1983. The dam was collected as part 
of the Circum-Pncific Project, a coo]ierative 
effort involving about 25 count rics that began 
last May. The project includes studies of ac- 
tive volcanoes along the Pacific 'ring of fire’ 
ami exploration for new oil, gas, and mineral 
resources. 

Among the data to be displayed is that 
gathered from petroleum prospective areas 
near Tonga, Vanuatu (New Hebrides), and 
die Solomon Islands. 

Michel T. Halbouty, chairman of the Cir- 
cum-Pacific Council for Energy and Mineral 
Resources, will open the symposium with a 
keynote address on the national importance 
of scientific investigations of the Circum-Pa- 
cific rim. His address will be followed by a sc- 
ries of brief papers describing the purpose 
and nature of the work being exhibited, and 
some of the more important initial results. 

Although no registration is required, those 
interested in attending should call Florence 
L Wong (telephone: 415-856-7042) at the 
USGS in Menlo Park, Calif. General informa- 


Safl Back into 1983 

iillUj • Baltimore AGU 

Reserve early for preferred meeting hotel Spring 

Housing Deadline: April 25 Meeting 

SAVE MONEY . . . Register before May 11 May 30 “ June 3 

Tickets still available for petition luncheon and President's Dinner 
Ply United • I ; 

call toll free 800-521-06X0 (Michigan residents; 800-482-0243) - 

or Delta, j . ,• . 1 . < '• 

call toll (Vee. 1-80 0-24 1-0 24 3 (Qeorgla residents 1-800-282-8536) 

..Plan a Memortal lSay weekend - Airline, registration, .and 
holiday In Baltimore — % ;> . . > ’ housing, material was 

there's lots to dof . .. r , published in Eos, February 8. 

,03htact:-'\ 1 ' : • •' i :•• • . 

.AOU, Meetings 2000 Florida Avenue, N.W. , Washingtoa D.C. 20009 

(202) '462-6903p.C. area, (foil free)- 8O0-424-2488 


lion about directions, local travel, and lodging circ uni- Pacific sect inn of the American Assn- 
may be obtained From Fran Moyer (tele- ciation of Petroleum Geologists (AAPG), also 

phone: 415-856-7143). is spunsured by the Pacific murine geology 

The 'show-n-tell,' the first of several sym- branch of the USGS. 
posia and workshops to be sponsored by the 


Maurice Curing Series m 
Volume 4: M 

Eorthqi^bke 

Predjittion 

fln InterAatlonol Aevleui 


m J David UJ. Simpson 
J m Paul G. fllthards 

m0 During the put 8 yeare 

exerting new evldanae on the 
occurrence al prehistoric 
esrihquBhea has come from 
geologic studies ol fault zones. 
Mm particularly trenching and the deling 
of offset gsologb units. 
J One ol the goals oi the Third Ewing 
Symposium reported In Oils volume was to 
obtain an overview of large earthquakes of 
several countrlBB. Case histories of recent 
major events In Chine, Japan, Mexico, lha 
U.S.S.R. and the U.S.A. are Included. 
Renewed optimism about earthquake 
i prediction generated at the symposium la 
documented In this volume. 

700 pp. ■ hardbound • $38 

30 % member discount fMH — 

Orders under S 50.00 must be prep old. 

American Geophysical Union f^^=i 

B000 Florida Avenue, N.UJ. 1 

litashmgton, D.C. 20009 \MBml 

Call 800 - 424-2488 loll free 
462-6903 { local! 



Separates 

To Order: The order number tan lx? 
found at ihe end of each abstract; use all 
digits when ordering. Only papers with 
order numbers are available f rom AGU. 
Cost: $3.50 for the first at title and $I.U0 
for each additional article in the same or- 
der. Payment must accompany order. De- 
posit accounts available. 

Copies oF English translations of articles 
from Russian translation journals are 
available either in unedited lorm at the 
time of their listing in EOS or in final 
printed form when a journal is published. 
The charge is $2.00 per Russian page. 

Send yonr order to: 

American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington, D.C. 20009 

Aeronomy 

Witt AfiMrptian mo scatter Ing of radiation 
(part It lea or uavea) 

T1IF ASHW0MIC DISSOCIATION OF HATEIS VAPOUR BY SOLAR II 
LfflAN a RADIATION 

a : *■ I, H. Vardsvii and J. H, Carver 

y !T" . of Physical Sciences , Tlin Austral len 

"««»"•> University, Cenborra, ACT. 2600, Australie) 
ine photeshiorption cross ecctlons of nnlecular 
oiyROQ and vater vapour have been aeasured as s function 
Wt-peratw. at 0.] X intervals batmen 121-1 an! 

I. * 0v#r tha solar Lyaan a line there 

» no fine structure apparent in the cross sections 

, , uera noasured uith 0.DE >1 resolution. A largo 
“••eiength and tesperature dapsndeneo It seen in the 
■eiecuier ojygen cross sections but the verletLone are 
* n the cese of weter vapour. The 
"••ured cross sectloaa are uaed In calculations of the 
fate of phoudlsseelation of atmospheric vator vapour 
sy solar Lynsn a radiation, taking fill I account or hath 
r-..J*?E ar,tu^ ■ *avoleiigth dependence*. It Is 

. lhB P^tod Usac let Ion rites eay be accurately 
8t altlcudos above those uhere Lyaan <i ooesai 
hi eninate the dissociation bjr using cal ocular oxygen 
“ "* tBr vapeor crate sections corresponding to fixed 
200 K - Analytical aodels for thesa 
lection are praaenced for use In photochenlcal 
rates) t0nS ' f Phot “ 1,BOT P*ion l photodissociation 

J. C Sophy a , Baa,, Blue, papar iAQ2M 

«'»*ve**° rptl0n and * < ’ atterln R of radiation (part lo lei 

Sw«r«iI IV fT, PABAHEIERU * rl “ l “ O- 1 HATE WDELSi 
JEWISH WITH HARR0* BAIO HOfltLS AM) tllH LABORAIORt 

f Nitl °nal Center for Atnospherlo Research, 
80307 1 ^ Ratsanathan 
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Hale— ■ “^. f . ra * thfaa "Qdelsi the Goody radel, the 
bind p«r"v*r. ind a * llJo band foraulation. The wide 
for haitirV" uaad study eapllaltly account! 

hetman rUf laoe ?P l0 bands of C0 a . Coepariaon ie made 
sorotan„JV 8, \.. oa ' ,lulatM ■bsorptanoea and measured ab- 
tte *** halld ■ 00al * ere in good agreepenc with 

•Mill in i abaorptanoea. The sensitivity of these 
Ine fl.™ . l U°5 #awd °*z to Investigated by Interconpeiv 
■odals ^ hdatlng rate changes computed by tho three 
bet*w« *1 Ia that little difference ealats 

■is. band 41,11 " lda band ebaorptanca nod- 

for IK- u. , tha wW ® band “«dele eooount explIoUIy 
that alnr.i*. 0 ' 1 * t ' Qt and Uotoplo bands of COj. be ehou 
bedel arr " a r«»lt If Che Goody or Kalkmta 

IQ cii-t r? 111 * 8 t0 ■pbotral Intervals larger than 
•hloh , 0ur feaulta suggest that o Unite aodels 

apeotral P i 0>r f 0047 * Ha U*u»,type nodela with coarser 
25 H n re t £ lu i <> «0 or') -ay be subject to er- 
'0*. au .1 flu, ' a * “nd heating rates) larger than 
•hd tha the dlfrarenoea betueen tho narroe 

U„ 15 * “ ““ “*<Bl treausent of H 2 O-C0 j overlap In 
IS m »«.i ra91< ^' rha H t° oontlni» absorption In the 
butlu, ^ t9ra slgnlf loantly the vertloet dlatrl- 

” toUv. hBttioB *" tha l4 " r troposphere. 

pnya ' Oteeu, Paper JCU72 

Coeport t | 0|| 

R EStfLTS ES0SPHU£ aPLQRERl SCIENTIFIC OBJECTIVES AND 
?.-*■ Birth It ' . .. . 


tleultanaously measure ozone density, teepareture, and 
tolar ultraviolet flux. Results free six months of 
observations show that ozone density In the -asosphera 
changes free diy-to-diy and with the seasons and that 
the principal cause of these changes Is the variation 
In atmospheric teaperature. The dependence between 
ozone density end temperature Is Inverse, with a 
decrease In teaperature producing an Increase In ozone 
density. This dependence Is observable In the 
seasonal patterns and also In orbft-to-orblt 
observations during dramatic atmosphere changes such 
as stratospheric warnings. 

UmptiYS. Res- Lute., Paper 1LD322 

M30 Composition 

OZONE DENSITY DISTRIBUTION IN THE MESOSPHERE (50-90 
KK) MEASURED BY THE SHE LIMB SCANNING HEAR INFRARED 
SPECTROMETER 

R.J. Thomas (Laboratory for Atonspherlc end Space 
Physics and Department of Ajtro-Geophjytei, University 
or Colorado, Boulder, CO 60309) C.A. Birth, G.J. 

Rottnan, D.W. Rusch, 6.H. Huunl, G.M. Lemwnce, F.tj. 
Sanders, G.t Thnmss end L.E. Clemens. 

The ozone densities between 50 end 90 kii are deduced 
From 1.27 i>b alrglow measured on the Solar Mesosphere 
Explorer satellite. The derived densities agree well 
with those made simultaneously from SHE by the 
ultraviolet spectrometer. The data set estends from 
pole to pole at about J pm. for most sunlit lati- 
tudes. At low altitudes. In the mesosphere, there are 
larger variations In ozone density In the winter lati- 
tudes than In the suwner. Above the steso-pausa the 
dey-to-day variation In ozone density Is s rector of 
two at most latitudes and times. 

Osophya. Rea. Lock., Papar 3L03D] 

0430 Composition 

HES0P5HERIC OZONE DEPLETION DURING THE SOLAR PROTON 
EVENT OF JULY 13, 1982 PART I MEASUREMENT 
R.J, Thomas (Laboratory for Atmospheric md Spice 
Physics and Department of Astro- Geophysics, University 
of Colorado, Boulder, CD 80309) C.A. Birth, O.J. 
Rottnan, D.H. Ruich, O.H. Mount, 8.H. Lawrence, R.V, 
Sanders, G.E. Thomas, and L.E. Clemens. 

The near Infrared spectrometer and the ultraviolet 
spectrometer on the Solar Kaioaphare Explorer (SHE) 
observed the ozone density as a function or latitude 
and altitude during tha solar proton event of July 13, 
1982. Alrglow at 1.27 |iB wai observed at the Birth's 
lfisb. The altitude prarilai of tha Hinton were 
Inverted providing ozone densities. The ozone 
densities observed showed a clear decrease during the 
event. Tha maxlmi* depletion seen was 701, The 
decreise was observsd in lha northern high latitudes 
at mesospheric altitudes. Tha dacrane was vary short 
lived, lasting less thin a day. 

Gsaphys. Eos, LatE., Pspar 3L032S 

0430 Coapoaltion 

ATOMIC HTTROCM ABUHUNCE IB FOUR UPPER THRHQEPIULRE 
0. O. Slvjn (Bao physical InsclcuEa, Unlvarsicy of 
Alaska, Fairbanks, Alaska 99708} 

la night- Elsa aurorae tha laraualty or highly asottad 
(a > 3) NT I loa a-liilona La web lass than U of tha 
rad and naar-Ut By 1 ™ a> « u aa “7^ * 3 band aola- 

alons, uhlla In -Id-day euap auroras tha ratio le 
graatar thaa IDS. ThaM obesrvatlons point to « I act con 
1 — pact on H ( rather than on lh) as tha -aln source of 
■ome of the -Id-day auroral HI lino aalailani. To pro- 
duce tba oaaaursd laval of B1 6945-SI ond 6979-8SA 
ealaalono, by cuap alootrona lapastlng op M, rogulral 
tho daytt-a polar thenoipharlo danalty of atomic nl- 
tragon, abova 300 ka, In steals of lO'ea -1 . (cusp, 
tharaoiphara, atomic nitrogen abundanca) 

Daophya. Has. Lect., Paper 3U299 

0430 C«* position (acoale or -olaculsr) 

TEMPERATURE MEASUREMENTS W THE EARTH' S SIMTO HERE 
USING A LIMB SCAKNINQ VISIBLE LIIWT SPECTROMETER 
O.H. Ruich (Laboratory for Atmospharlc and Space 
Physics, University of Colorado, Bouldir. CO BM091, 
O.H. Hounti J.H. Zdwodny, C.A. Birth, G.J. totbsan, 

R. J, Thomil, G.E. Thaiis, R.M. Senders, and B.M. 

L *The n teiiperabire of the Hrth's atmoephert batwe» 40 
and BO In is Inferred free measurements of Rayleigh 
scattered sunlight by ■ visible-light on 

the Solar Meeoiphere Explorer ipacecrift, The RHS 
deviation of the satellite measurements We 
conventional rocket measurwents 1* 8 K above « ka 
and 2-J*K below AG km. Ihe satellite AU are 
compared to model t*per»tures for MarCh, 1982. 

Oaophyn. Ras. Law., Papar 3L0409 . , 

SbiSTS' lawnic mmMBt - w » 

THE SOLAR MESOSPHERE EXPLORER AND WBL MIRATIONS 

S. SolomoB. (AaronoW L ahore topy. WAVER .Rpuiwr. 
Colorado 80303). D.y. Rwseh, R.J, Themie, R.S. 

Eckun, ( Libera tory for PHy,, “' 

University of Colorado, Boulder, CO 8D309J* ■ 

Ozone observetlons In the MSOSphere obU^ hy the 
mir Infrared and ultr.v olet 

M* irffLKS l Mr th. 


01 coioraoo, nouincr, w™..- 
arvatlons tn the meosphere * ta *" a ^j2 
«d and ultraviolet epeetrometer* onhoel- 


Ssndors and'n H u U^ ^ , a - J - Aottmen. G.E. Thomas, R.M. reectlon ri 

Initru^J-?: i £»«"■ ^otolyslA. 

on the sol er Hesosphare Explorer Beophya. Ri 


the solar mesospnere txpiorar iwi 
compared to two dimensional model calculi Ions, faiths 
month of January. In general, the me dtl c l ^“ 1a “^ 
abundencai' ere snmewhet small ■[ than those 
but exhibit similar trends with "•if* *? a !!I!S* 
and latitude. Thi posifble causes of «KPVJ««ei 
Include the mesospheric HyO content and photochesl cal 
Inaction rete*. particularly the rate of ,0j , 


0430 Coapooltloa laimlt or aolecularl ^ y. . 

MESOSPHERIC OZONE DEPLETION DURING TOE SOLAR PROTON ?TPiT JPftfTl.; •: I. tl ? JHTH :r- 

EVENT Of JULY 13. 1982 PART II. COMPARISON BETUEEN „T 1.1-3. 

THEORY AND tCASURMENTS u. -| c mil, (rSL Atriipl.wrU- ri'.ill .... r-clR. U.ltr, 

S. Solomon, lAeronony Laboratory, NOAA/ERL, Boulder, Ung... Ucu tml P. I. y-zhniun, 

Colorado, 80303), 5.C. Raid. D.u. Rusch, R.J. Ihomas, l L'jaul Si'imieu". 4a '.a pei-j-Llcn t.«t. a hrLl-Lu? i F -n" 'fiTrAi-- 

(liborAtory for Alnoiphftrlc &nd Space Phyilci, i lrj; stri> vi*ne ir. Iiftrc<9n 'irra'nLi/ ni'Vi 

University of Colorado, Boulder, Colorado 80309). ri-! ; rit»iU»i.foa lo •les-.-rlbeJ. Tt- -sj-.-. a* ; no. •*.!.- 

The sollr proton event of July 11, 1982 wis the u.ci la itr.-uol aaoe-l i 'iw r»"i '<■{ ■ : -r. 

largest to data In tba current solar cycle. Proton upw Ir. ih« vaveiei*?*... r.iv» Uj'.-usvnn. 

riuw abssrved by the N0AA-6 satellite hive been used U ir ra -A n ror ore ilacanaol »r] • v»or.,i i ws, 

to calculeta Ionization rites during the event, i* 1 ch r .f r ,.. io> r twvaii is .pinn-trsvi l. A -i.u 

have bain found to be almost as large as thosa of tha rwuinun rasiijul errors ol. fnnii'.a ^tuturt 

August. 1972 event near 7Q km, but such lesller at rr.a vj ..lean air Sice ui Lanier ?.ew Xetl-i.nl i -«•%-= : . 

lower sllltudas. This ionization leads to tha it-)-E! ar« preaeniej for m» prrl i r*c*nrwi ;-)2o ».» 

production of Odd hydrogen radicals (H*0mH0®) which ppm iM?, and osfit-ar.,-1 nil b tuOi-wi total * -..o 

catalytlcelly destroy odd orygsn in the mesosphere and values. Although i»ji a-:curot« I't’-TBl ti.tu. ti.w [k-dv->b 

stratosphere. A one- dimensional tlae-dependent -odel values, tno technique hay rind use becausa beth UC>j 

has been used to calculate the percentage change In nM 0j actuata are obtuinc-J olaultonr-iusly froo (hr 

ozone resulting from this event. The calculated ozena tut ao-pled vojuse. Thus thorn lo tba pcdentlsJ 
deplotlm fs cons* rad lo that observed by the Solar ror providing oUBorvatlona! ev Monro for oJelled 

■V E.pl ;. -.r "?■?) 11 tv , ■- • 

■joupl.yi. IU-«. Lait., Taper JLCUVb w ;cn«l . 

MEASUREMENT S*0F "llO j IN TOE EARTH'S STRATDSPHE RE USING -^phya. Pea. ban., fap.r 310300 

A Lit* SCANNING VISIBLE LIGHT SPECTROMETER 

G.H. Mount (Laboratory lor Atnospherlc and Spaca 0440 IWm > wavaa ond winds 

Physics and Dapartnent of Aitro-Oaephyslca, Uni varsity ™* FUT ™T HABA * NEaBUPBHEHT WHIMS ami 

Of Colorado, Bouldlr. CO 803091 O.W. Ruich, J.M, VAB LABILITY IN TOE MSOSFHFRE, STNAIOSPHEKE i 

Ziwodny, C.A. Bsrth, G.J. Rottnan, R.J. Thonas, G.E. TROPOSPHERE 

Thtvnis, R.V. Sanders, B.M. Lawrenca. J.F. Noxon 8« B - Hal-loy iHsctaul Oceanic 4 AinaaphorJ 

[AaroMoy Laboratory. NOAA/ERL). A.w«»y Laboratory . Mulder. Co aoWl> 

NO, densities determined from the Hub scanning Tho capability of the HST toclmlrjuo foe cm 

visible light ipectroaeter on hoard tha Solar ul * J » ■»! wind variability In *h* moH-ph-rm, 

Hesosphare Explorer spacecraft are reported for wlnUr mpharo and tropoaphara tm doaonac rated uotag 
1981/82 In the altitude region 28-40 km. The raaujzu obzained fine the Msr radar -c Pokoc 

observational technique utilizes tha photoabsorptlon /Uaeka- Hoaoiphorlc raaulu lnolude oraa rn 

by ho, of Rayleigh scattered lunlfght in tha 440n- notion- and ■ barter ton fluctuations. Serai 

spsctral region. Tha HO, density varies freat pole to traponphoria ragulti include. In add! t Loo, hi 

pole and shawl large variations it high northern frequency <*. 13 ) «vj-Uki fluccuaclon. obai 

latltudas during the winter months which era related «■!» vertie^ wind field, 

to both the temperature and flow of elr near 3f.tm, Scl -- Fa P" r 1 503,8 

Goophya. Raa. Lott., Fapor 3L032B 

Physics of the Solid Earth 

Volume 18, Number 5 

ApaHDDiii 3. II,, flpomeBin M. IT. Bonpocu CTflHaaprjiaannii lacTornux xapax- 
TepncTmc AirannonepnogHUx ceficuorpai^os inns C ......... . 


GK-pbya. Pea. Laic., Paper 31 0300 
DUO I Idea i wivas and winds 

POKER FLAT HST RADAR MEASUREMENT OF WINDS AMD UUD 
VARIABILITY IN TOE KESOSFUERE, STRATOSPHERE AMD 
TROPOSPHERE 

Ban B. Baleley IHactanal Oceanic 4 Acmaaphorle Adala. , 
Aarana-y Laboratory, Bouldot, CO 80U)> 

Tba capability of tha HST technique fat munurlog 
winds and wind variability In the aaso-phora, ocrato- 
■phara and tropoaphara 1- doaonat rated using recant 
results obtained fios chs KST radar at Pokoc Flat, 
AlaeLe. HonOaphodc results lnolude m*ao flew, tidal 
aation- and ahortsr tan fluoeuationa- Stracoapherlc- 
troponpharls result! Include, In addfclon, high- 
frequency (»is B ) wove-llka fluccuscloni observed In 
the vertical wind field. 

Rad. Set.. Papar 3B037H 


Jlifcnqun E. 8bhoaboi>ob H. n. HeyoTanoBUBmeecH none &aeKTpnsecKoro 
n MarHiiTnoro Aimojiatf a nDyscnolhcoa epe^e c neupoBOflnnpiM nepxnnu uioeu 
Saxopoa E. B. t IleCHeHnoBii H, IT, ^bcjibhrob nccjicflOBanuo BnnflnDH pBAnanbHO 


iiooAHopoflnofi aoHu npOHitKMOBemiH ea pcaynbTSTM aneKTpouariaiTiiaro kb- 

POTBJKB 


BepABiOBCRirit M, H., EespyK H. A., Banbfln JI. JI., Eo.tkob K). M., ftwnrpDOB B. H., 
JKa&hob M. C. VI Bcecotosna/i mKO/ia-ceMiTHsp no reoaneirrpnqecKHM iiccne- 
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0720 Ilaccramapatia Theory 
**w pbopagaiim cb A snip outdo over a 
UVEDUCS FLARE. SOLIRUM BT UODCTICB 10 A 
MQUFUD VSHHN-HILBEK PBOBUK 
A.K. Ititoii (bitig 4a taillu a Promt kudu 
4a Sinaia ,Coap Ian rnunlliolpllflar, laitittfi 
Avarlsr Ticnico, Ay, Rariaco Pill, 1QM Llibaa 
Saha, P»rtu(il) , |.r. daa lata tad J.H|urf.r 
Ika TM ■ lacirawaputle vava propagation ilni 
a atrip gr ictai abova an l^aduu plana U 

p tab Lea (a bnilaui la tana of a 
modified liamau-Ul LIct c ptdblam. It* nodal 
duatioa of tb* stnetura la derived and Hind 
aw I tally. Bud tea wow and laily vara ndai 
ara ldantlflad. Fbua velocity mi actaaBaeloa 
emataaB of the doalant leaky inn codas ace 
yruanted md chair fspeodonea as fraqaanqr mi 
B" 1 "'*' paraoa taia ia dlccusad. tha 
paiiillUcy cl application of til* at mature to 
itadiilgD o( a leaky-vawa aaceaaa la augpatad. 
(atrip |racln|, aluinaapwtU *ua prop atari on, 
laaky wares, RUwn-HI lbert pr cilia] . 

Rad. Bel,, Paper 3SH07 

0770 Radio Ocaansgropliy 

raUHTRlC DOIBMMCE or OCEAN HWE-NADM HOHJMTICO 
nasm* nnrcTitBB 

H- J. Plant lEnvlEonawtal Solemn a Division, gavel 
■ewerch laboratory, Raahlnqtso, IS 20375) , l|. c. 
Rollar and A. Cma 

* “par lo«a t 0 r 1970 

(HUSH 791, n repLcyerf mlcrewava tachalquam at t- 
"* •‘V^dmce of omon-ware 
n*a* nodolacion tranafar funcetona (hfbI on virion ■ 
anrueanantai and tadar parameter.. Vn tUa panrT 
praaont fchaia mra along with ooharnca rune Hope 
betvan the M asd m porta a r tha backaeattarad 
Mlcaowave algnel and *hov that tbay both dapeod on 
•ewral of tfaeaa Decameter.. m auttlon ST«a. 

° r *”***“•• 01 traoarar fiuctlane 
** pravlBUB Btthora, thle rnk IndleatH 

Mat mra da era ii« witb Inora.slrg angle batu m 
propagatloi and utaana-lock direct lone but 
«a easantlally Indanodane of mu ehiftflBa ln alr _ 

ch Bi&llgr vtrnn tb* antozuiat no paj n t«d nrwx- 
« 10 *«9 wm, how-v-r. R-«Si J«„da^ 

-IUihorUwt.il, polar land elnn- 
J"? fjr‘ tton •™ fcw " i *° hava larger magnitude* 

V,lrVJ VQrt,cal WlarU^taT 

awMintornd In tbla axporlnmt, 
*"«»«>■ are Indapandou at long-ware 
£?!““*■ f“ n ond antennaa ata aUmad. 

euMt,< ®a- 7»W«r de F «id ntrenoly 
^ J *> >l»v that tbla 

jgMwad l^pildd that In addition U boLno 
"odulalM by long wavaa, abort wavaa Motltudaa 

unrelated to i™ 1 ™” *’ dnvl «»“"‘1 f«t a „ 
f«!lr*a! i" 1 ’ Spectral dtniitloa 

to ttaw **“ • h ™ n *° *• <w»arabU 

J e T X ^ L,0,,, ,nduc « by lanTSvaa. 

4. nacptya. Rea.. Grain, Paper 3 l«(H 

•'72 1 tf-rto Svnalna 

ss^tssss s?°r- - *■« 

at rryUicrin.- , u . h . . i"*' T ? ,< ,,ral «««cpl 

itraiaa ai iK > ctadalCUoaiia _ ' , 1 A lM *« <a- 

-IU eaet t£ «' 8«o«**lc 

l«oJ«ai and Simiii lrige“ 8 ' " J °' ,r "oSJn.d 

, h.». :tvn. I art., l.p,J ILOJOd 

Exploration Geophysics 

0910 Cnpurar appllcaliou 

Sim' X:™ FMin-BfPmiKs 

i"ia; T S I; 1 ?;;/™ fapleraa tea Go., y.g. g„ 3«e9. 

- S5M h, naan. o( 

the ipaca-tio. doJla l.f h# ”T* >■ 

aueh a./-*, Klrohhal f tl*n I tl-Vu u’ ' ■” r 1 °« h «a 
apace- (raquancy deaaik haVa l.t-l 1 ^' 1 1b thm 
Clairhout'a d, r [v«.Uw Tw aSharanti >. 

Physics of the Solid Earth 

Volume 18, Number 6 


■iftrlanca and (a oaly aantiorad piacaaail {«haa at 
all) (n tha Human. Iba full anpraaalon la ravlavad 
ian, aa used in a Ijpieil production coda. A nuaarlcal 
■tahlllty onalyala of tha eon Rauainn type il applied 
to the coop lata flniti-dllfaraaBa aquation. It provaa 
that tha MapuUr alfarlrho la inbla, at laaae far the 
valua of tha coapaUtionil pmaitari In aoraal ula 
I tha aanaltivlty to tha valnaa of these paraaattca II 
lllnatratad. ) This, my parcaivad DOlaloaia of aijratod 
aaerioaj cannot ha hi toad an eanputaclonal praclaion. 
Tho durcccailnii an aariraly cam ad by daUcfaaclea in 
tha analytic fnaaeork and eba aodaUig. 
enrEnioa, m. as, b. j 


0910 Cupoear application! 

DIGITAL riLTEBDU BID THE EEC08S HDKRT HGU 
Sea IBO Safsnlc aatboda 

t. I. Lima (Aaaco fraduellon Canpany. P.0. Bns 591. 
Trim. OK 74)02] |. Train) 

Tha laekea-Gl Ibaxt inaaraa aatbod calataa andal 
natlaataa to actual earth ndala by naa of a ra aria lag 
karnnl. Tbla lavaraloa oaq in tnrn ba relatld ca 
variaai digital filter daalgna. If tha ■eeaad aoaant 
aon Is uaad ta da fine tba raaolvlng karnal, tun typta 
of (ilara ara produced by aa aiganactor daaeapasltlon 

nf ■ tiai-wal|btad antoaartalaciaa aatrli, Tbl 
aitaavaetar cnreaipondlag ta tha laegaat nlgaavalaa nf 
thla eatria la aiellar ta tha eatput anariy filter, 
•hi la tha aiganvacror far tha aaallaac alga ova lua 
parforea aora Ilka a deconvolution flltar. Synthttlc 
and raal data araaplas daosnit'rato tha eharaacarlatica 
or tbaca fllari and coopara than to tba faalli.r .quart 
aora rtltace. Out aipsrlaaata laggaat that aaiand 
aoiint nara Ml tars offer no algnlflouc advanlaiaa 
e*ar thalr Eualidaaa aora ralatlna, 
swwnics, VOL. 40, B, 5 


0930 faicelo natbeds 

mncAL »i 8 mzg noraim bepaiatior op dpgoihs abd 

DOUBOUG ACOUSTIC HIH U A BTUIIPUD MD11H 
1. liman (Etudia at Prodntioni, Sob I nab a c gar , 2A Rue 
I. Il Cava., 92140 Olmarc, Prua.) L. Borovlc, 

, •* ‘I" ■••■■till atapa Id tha proeeailag of a 

Pfaflia ii tha aaparatlon of upining 
ud dawgoing .(gnili. with tbla parapactiv. la elad, 
tafaeie data racordad In a barahola ara aodalad ia 
Clraa of tha.o wavaa and a nathaeat leal ly optlaal 
laiat-aqnacaa tachiiqna for aitraetieg thla ia 

irih, ^“*‘"“7 »« oonatralnta 

on aha apaciag bateau ranording lie.li aD< | alloaa 

rigaal P,r,KC r, i ,c tl | 'a of a enharant donngoln| 

The nut form lac leu of tha oai-dlaanalonll nodal 
“-«»< I-P— no. iofsraat Ion ba 
(aclodad, bu a rgaaonahla and raal I. tie apnrnit-,rion 
cm Hglact bapadanei. Ta derive fraqueacy-navaBaabar 

riayaaa. plot, far tho too Uriel,, o„. l of 
“«d«l, .paced Inal • ..d co«p. r . th, " « 

“K r* a 

carractloa sea ba enpotad fron ioalo log data vbich 
mphaaliaa tha poaribillty of enra onaplata ayoargiaa 
batman the aafnlc and logging wrli, 1 

OEOPBYBICg, VOL. 4g, n. J 
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g round r.vll n.in- with -in ifparant v.IOCilT rl * n 
A n/a.c, 75 III -l.iomani frc’piencv. and 2! a iffinc 
wavoltn.i b . Amrmv.r ml n . ..1 cl 3 ■ md i lim 
■n aprm.l Inngrh n| 701 ■ mi med lu oblilo U’W 
I, cover. Alihnugh |hr untie amble, vn mu'. 

overlapping ■o.irco an.l/.ir rvreiv.r arriytni 11 

I. »nr fare win „. a .| f.. r |h« recording jiaMlirh 

■ ‘trior In .vni-l ■ darivur In raialdllM null i] f 
ig a»mihin, nffn.-r .,( overlapping Hkaailin 1MV 
id In.laad, ,1m l ar - Aa|- 1 i I -idr mrfiee wrH® 

11 »>v a pr •">•*. r,|| a d Vibroi.il vkiml'l 

o (tf&WI. 

• VAU | ■ hi a ml -n the ul li.*-»«l | 1 

C .opllludr naling lmf,irr Vihri.i-I. ern«aeorrdldll»i-* 
■ cauvem Ix.i.l anrh.nl -I n-il -.aallc digital gal. ««' :l 
f w«» Imin.l I., hn rflm i ivi* l.ir I Ii 1 ■ parpen. W* 
a ecellng rnn.lt ■ In a el cnnl-to-n.iie. ratio l.|id'i ur 
C equal ia ihn grin Pipe, I ml fi.m prnecenrraUlU*. I* 1 
d acalln. -In.I.bw Irnclli and rho langlh nf ivi«| M« d' 
. only paraoiinre ■■quirad lu dnlin. th. aigaa)-**' 1 " 
h I aprnvrH-.il f..r a gkvnii eunpi -fivquBoey band. A ' 

acallag Miinluw a„d Imignr e-enp langlh 1 1»* I* 11 " 
rea.iln brrqm nr iim higher gala obialMl" 
cro.icorrolat inn. 

An IncnnvP g n ti,„ lily nf At Untie Oo.lt*} I}' 4 
dam clearly ahuund lhal VBH praeeeelng re»»l ,rt 
high r.enliii |„n nn elarknd t.clion* ,l " . 

poeelble In aap eliallww In irnsnl reflielicai II 

inr, mvoallng feulla villi up l« 

Pof Ipci Inn. Ir.ne I hr mdionuary leetion *id*» Mil 
■ llu bnriaw .llei In.t. 

□POPIITfllliq, ViiL. AB, ftl. 9 

Geodesy and Gravity 

19W Uenrral nr ri irel Irnmi.ia 

UWlBTE Alin RHHDRAIj IITRAIIiliT-MHB 0MV1TY WJH , 
I.ucl.1, LgU.iila (l.alniain ami luabarg Ordvllf 
Inu,, At06 H, l.aaar , Anal In, TX 7B/3I) 

Th. laCn.l n and kii.hiirg .1 ralghc-ltn* |r**llf“** 
U.ag g him hi. pan. lini In which III. nov.kl* , 
■ov*« van I 1 1 y In • .irgight lln. »««»«' ‘V'l.bil 

■ rc nf g .-ire I p (l.iCmie, | Ilia). I* "* ““'m 
prlairlly fur ililpbnar.l u|iaral ltm to .void •J‘ B *** 
"rn.a aiiiipllng beiw.an v.rinue chip *e**l 
thor.by a.kliig It unn.ee. .ary lo «orre*« 

B,rB0 * ,> j,li 

Tho atraighi-ltn. inapnii.lna lo a andifid.tlj* , , 
■ars langtli ipring imp.nalnn ue.d la a!* 14 ,.. a ,p 
i?. bBr * 8C«v , cy altera , Tha n.“ oaoJsl •*‘“ . 

■ illconn fluid denying r.lh.r then lh« « lr — 

in ..rll.r andulc. It. a. In advent i|i* 0** f llt g 
■odel. ippoar to bm It I. (I) fra. of a,B “*.V, uii 

■ rfaec, (2) naal.r to build and 

■ubj..L to alight depredation ia parforalM* V* 
handling, and (4) I... (nniltiv. to .hip vibl«M»*! | ,| 
In apite of the above advance!. • It }* mtr j 
“haehor the new andal will elya iuh»ca**» 411 / U|1 
B “ urBe T Chan the prnvloua oodala, 1* L iilld 
■adali aru kept lu good oporating eondltle* 
neoaalouil croaacorra letion analy.a* (L.Oa.Ui ' (U ■ 
Velllant (Has, chia iaiue) daicribai *■• {,,t 
new inicruaant. 

oloritYaias, VOL. 48, n. 9 1 . 

1990 Qaaeri I or ■lae.Uaneou* .-.iBtT40 , 

HELD TRIALS WITH TIB LACOSTE AHS kOKBERd ST1AW 

gravimeter ,^'W 

«• ». Velllant (larch Phyalea Branoh, ® Bpl ^Jw. ] 
Inargy, Minaa and Raaoureaa ■ 3 Ob*aW* ,pr T 
Ottawa, One,, Oan.da XLA 0T3) ’ ’ U l« 

During field caata In 1980, tha P?»Cdt,F* . _ 

LaCnata and Boabarg acniBhe-llua gravlaaC.c \ ^jjgf 

■1-1) tanarally prnduead gravity value* prf. 

batime. that, of cm, Coapariion V — * 

8-56. aad B-41). Gorrelatlou analyAl* ,hb ;, B rw* lf 
data fro* BL— l with aa area i-ceup ling «'«*"% tb* 
pareaat caonthar even ln rough “■■ eB, ,.,.|o*P ^ 
corraated data fro. aitfagr B ■aear. «*•» 
kho arnia-onupiln, affocca ara 
poatoruiae cnrralaelon tachnlquia, ,—U ** 

(dagni 0 f aaoathnaaa) of tha ra*pa«l l »* d,C ‘, . I rifl 8 
•ltb la 3 parcaot for each altar. Thaii r ***- ,, ts llU 
ar o.*-eou p lIaB arrore ha*. h ,BB * jj ' 
a l Urine tad in tha nair gravlaator, 

GUPHT8ICB, ML. 48, NO. 3 '1 ' -i ' 

Geomagnetism and ■} : :i 
Paleomagnetism 

^ toB encfaclOnn palaoMgnaclg* ' j-n rif*l t 
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WLICAnom PpR ng HBDTQVAb 8XTE OP T« 
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: Opptio W- Biicoa (Oepbrtaokt of ■ 

,®"f*dr«»ty of California, U» AniolM, 900S*J' : , • 
iL.Vayogub .. . 
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avaraaa rate atcaaded two par year, ThU la aora than 
a factor of 20 greater than tha lnfarrad preaent rate. 
Thara fa a 30 percent probability that tha avarago 
nM tiered id eight par year, aora than a factor or BO 
graetar than tha Inferred present rata. Tha calcu- 
lated ratal of auroral lneldoma can be uaad to uti- 
naea tha aadlaval poaltlon of the iaonaguacle pole. 

Ill both or tha probability acaaplaa nltad, tha poll 
wag located ia the Eaatarn Hnriaphare. In tha flrat 
it Muid have haan dlaplecad 9 dagraea froa 
tba gangrapbic pola, and In tha aacand axnpla, 17 
dagraea fre* tha gangraphlc pola. {Palaougnatlaii, 
aurora, aecalar variation). 

Gaophya. Raa. Lett., Paper 3L0303 

2340 Tina variation., palaa*Bgnatla* 

HIGH MEDIEVAL AURORAL IBCIDfflCR OVER CHINA AMD JAPAN I 
niPLICATIONS FOE THE MEDIEVAL BIT! OF THE OEOMACMEIIC 
POLE 

C isrga l. Blacna (Dapartoanc of Atanapharlc Ealencaa, 
OnlvaraUy of Callforala, Loa Angelna, 90024), Kanneth 
L. Veraaub • 

The catalog or hlitocieal orlautal aurorae conplled 
by Kelaaton llate 116 aurorae Im China end 31 anteree 
In, Japan in tha parlnd B01 to 1400 AD, The two 
lletlngi have no avaata In cam, If they ara coo- 
■ Uared as lndapandanc rando* gaaploa froa chn aaaa 
population, tha lack of overlapping! avaata can ba uaad 
to deternina tbo probabll ltlva of diffarant aedlaval 
auroral occurrence fcoquenclaa ovoo tho China- Japan 
quarter. Va find that thara ia a 95 portent probabil- 
ity ihac tha gveraga rata exceeded 'the lnfarrad praaant 
rata by nore than a factor of 20. , Thla cortaaponda to 
a gnaagaattc pale located in tha' Ealtarn Heaiiphare 
displaced aora than 9 degrees froa tha geographic pole, 
(nlaaoagnatla*, aurora, lacular -variation). 

Gauphya. Raa- Lett., Tapor 3L0305 
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JIH Groundweter 

nnmniHG bovpos op omopwater pouarxcni 

AB OPTnUBkllOH APPROACH 

B. H, Coral lot (D. 8. Geological Survey, Menlo Park, 
California, 94025), 8. Evens and X. Rewoo |Dapem*nt 
of Applied secth Bolanoaa, Stanford Uni vacs icy, 

Btenfocd, California, 94305) 

Least aquiree cegcaelion end linear prograalng fox 
loaat abaoluta error aifelaablon ara eaah combined with 
groundwater aoluta transport, a Imitation to IdantLfy tha 
loaetloas and neqnitudaa of aquifer pollutant aouroaa. 
Pollutant aouroas are identified by Batching almulacad 
and oaaeured non-raaotlng aoluta ooiraon test Ion data. 

We have earned known hydrin LI a perxeetpre but DOO- 
aldared oonaantratioo data errera explicitly. The 
Identification node la ara deaonetratad and coopered 
uaing two hypothetical aquifer ayetOBe, one for tha 
■taidy-ateee cue end the other for tha treneiant oaaa. 
itaady-atata oodala ldantlflad unknown pipe leak loca- 
tion and leak nagnltodsa baaad upon aperaa and apa- 
tially distributed chloride and tritlin data. Tha 
a unbar of Ukaly leak location, waa raatrlcted in tha 
todala by nnploylng Bixad-lntagar prograalng and etap- 
wtaa-Bultipla ragraaalon. Tranaianc mode la ldantlflad 
eevaral annual dlapoaal fluxei In tha aquifer baaed 
upon oanoanuation hlatoriaa col looted at obaarvation 
walla. Zb thla cue oonearaciv* aoluta eoncantratlon 
date were abundant and contained eubatantlal error a. 
HlnlBlainq either lent abaoluta or laalt squared arrora 
vu auccaaaful la identifying pollutant aourcae. Pur- 
tharaora, we daBonatrate actor analyaia for tha raaulta 
given by either aethod. 

Utar Raaour. ba.. Paper 3W406 
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THEIHAL HYDROLOGY AND HEAT FLOW OF BROUAWE QEOTHBRHAL 
AREA. NEVADA 

Ckriacian Batch (Foraarly Earth Scieeca Laboratory, 
Uni vanity of Dtah baaareh Inititute, Balt Lake City; 
priiantly Cbavron Beiourcaa Co., P.O. Boa 7147, Ban 
Frinelieo, CA 94107-7147) 

ln •■■P* f*i« re -depth profiLea fron forty 
150 a charaal gradlant bolaa dalina a ahaLlaw themal 
flew ay.tiB in eba Whirlwind Valley near tha Baowawa 
U " 8 " 0 bo 1 °8* eb1 Rnrvoy hydrologic data ravaal 
•4e varilcsl an J s«*i-io- eai | cuepunanie si cold viler 
line ec tha water cable ebave tba rhinal flow a yet an. 
™* B 5 p ? r,, " rB Inflection, break Boer abruptly Ir 
- v ■/■“"“•rd conpanant of flow a c tha watar 
J"*?* 2 hB «ra thought co Indicate tha 

* ,B m!fr huayanc themal water walntalne • 
"qulllbrluB with tha overlying cold water, 
oahinlng rhaaa geaphyaioal and hydrologio data 
'«■ *l*le gaothanal axpl oration 
" V,B “ Eh « leaparaturaa nf the laakega were 
ba hri 00 ?*? ' , taD * lB- «" of *«« upwalllnl occura could 

a aaip tol In aaaaiiing tha potantlal tar inargy 

prriueelnn. yg, , y , e „ aeU , cqu i itslon of hydrolaB | a 

brirerh rBeo ““ B "-Ud IB a standard oo.pooent of 
hyarotharaal mourca exploration prngrau, 

• ieriVa*"?""* ? e tbBr " Bl coodueelvlty Irna chip 

kiouml. * h ? ■ b " 110 " hole, end Iron Ghavren 

ba]a rjQ|S® Bp t B J! ■ fllnn l-l > gaorheraal aaploratlon 
llu 7 -T-“ » enable iuf.rouce. baaad on beat 
b “ e . >*“ of tha Dunphy P.as 
L*“s , rn — T l’ I, 1 . 0 bH/ ^ ■ "■* bn fhpreaentat tva of 
h.iTfi^r 1 9?* lBn Bl thB 8»tela Kounrala high 

Th,r " 1 ■"«» sonduet Lvicy 

(63-IAA» 0 5i B d *«* p .^ fB J* h **a 4 wide range of vaLuaa 
MlBklVe. ,ta| "--‘K-f) bu. produo. a 

Aa«k -! fmS n ' t * BC hBat ri °* ®I *33 abova a 

*raa with .5°?,"’. ^ Ahallaw data tndlaata thee the 
far ll[,h "“rflclal hear flow extendi as 

this Mtaeu hB Du |' p ' , J' Pa,B fault aana, anggastlrg tha. 
il h * " -*F th. ...tarn .srgln 

»r ; 1 * y,M - 
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VlSlSSlSF 22?’. Ttd "' Bna ^••>••*1 Waa 
ulSSmS “ A?m B4VE BUAKI “ “ SWM 

K.R. Sehoebarl. D-P. B.roi.1, onA J.P. Apniiaas 

nmT' B, “ 1 8 *" ,ert 

Th. a trail.. giMrited by brsaUng gravity wavaa la 

o^.^*x ,p ^".“ t L“ 1 " lBtB£ " ith • ""-ricsl Kill 
of atead y vertically propagating gravity vava. which 

dapaBdaBt t»d la l tvs dllilpatlna 
aad turbulane vjanoaity and aonduntloo. Th. prinnlp.1 
flcdtng^erni (l) uavas do not brisk far )u-el values 
."v r * 4 f* Ll ” <Uap,n * Pta veals van eupliLud. 

f " “Vi*. ,Br Bhorc vartlaal wan- 

*! w L. (2) thB d6 *°" a ri b«at flw. dua to turbulooca 
or braaklnj warn and turbulent boating through loaa 
of wave inargy onuld savaraly nffict tha global 
radiative energy ba lines; end ( 3 ) prsristed isori 
dacaleratlon for ateady biaaking wsraa ia atroogar 
than required kj Apruxest at al. 1 1982 ] for cha mu 
ctruutlu. Gravity van breaking nay ba an 
tataraittaat procaia; othacvUa, gravity *H atraaiae 
would produaa an adiabatic waioaphara with a tonal 
wea * Bloe,t5r eloM M tbs phase spaad nf tha breaking 

Diffusive transport of constltninca aad antantlal 
taaperatura by brooking gravity wave turbulence la 
■howu tn bt lapoctant. In thn esaas o( nitric oxide 

a..* 1 . 0- * oay 8 , “ tha VBitieal addy diffusion 
eoafflelanta ara ahsim to ba eaaaltlva fuoctloaa of 
their reapeettva ehaniral loaa ratM In tha uioapbata 
and lower thanoepbara. (Gravity wavaa, vava 
breaking , aasoaphera). 

J. Gaoplqra. Raa., Oraae, Paper 3G0347 

3770 Macao. elegy (Partlclaa md Aerosols) 

L IDA1 QISEEVATIOHS OR THE EL C8 ICHOR DOST CLOUD 
AT 23"B 

B. k. Cleassha (Inititute da Paaqulaai 
Elpaclala, S.J, doa Caapai, B.P., Brail)) and 
D.K. BlBonich 

Lidir Dbiarvatlona of tba atratnapbarlc 
aerosol acatcarlng at Bio Joia doi Canpna 
(23°8, 46°W) show a vary larga Incraaaa Ia tha 
ettatoapharlc aerosol bur din to hsva occurred 
lu Bld-1982. peak featuring ratioa paster 
Chen 5 have bean observed, as cospared with 
pra-anhaoctBant values batwaan I. I and 1.2, 
rapreaantlng aa Incraaaa by uare than an ordac 
of magnitude tn particulate scatter log. It ia 
coccLudad that tha Bain iDnrca of tba dust vaa 
the eruption of El Chi choc (n Mexico In lace 
torch and early April of 1982. (9tratoapharlc 
aaroaola, volcanic eruptions) . 

Ganphyn. Pas- Late., Papar 3LG329 
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4760 Sea [ca 

SENSITIVITY STUDIES WITH A COUPLED ICE-OCEAN MODEL OT 
THE MARGINAL ICE ZONE 

L.P. Reed [Research Division, Del norska Vert Us, 

P.D. Box 3D0, N— 3322 HobvIL, Norway) 

An analytics I coupled ice-ocean nodal It considered 
odilch is forcad by i specified wind-stress acting on 
the open ocean as wall as the ice. Tha analysis 
supports the conjecture that the upMlltM dynamics 
at Ice edges can be understood by means of a simple 
analytical model . In sinllartty with coastal problems 
It is shown Lhal the ice edge upwelling is determined 
by Che net mass flux at the boundaries of the conside- 
red region. The model is used Lo study the sensitivity 
of the upwelling dynamics in the marginal Ice zone to 
variation In the controlling parameters. These para- 
meters consist of cosh ini lions of the drag coefficients 
used In the parameterization of the stresses on tha 
three interfaces atmosphere- Ice, atmosphere-ocean and 
Ice-ocean. The response is show to be sensitive to 
variations In these parameters In that one set nf para- 
meters may give upwelling while a slightly different 
set or parameters may give downuelling. (Coupled Ice- 
ocean behavior, analytic model, ico-adge upwelling, 
ice edge motion). 

J. Goophya. Rus., Craea, Fflpir 3C04Q3 
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BarflJr^ r, . P - J - Jacoh ' «• HaldBBO and M. R. 

bglneerlng Balance 138-7B, 

9U25) * In *bf let. of Technology, Peaadena, Cril fornix, 
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°*OPhy«. Raa,, Green, Paper 3C0293 
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Particles and Fields — 
Ionosphere 

3505 Alrglow 

IDE EXTREME ULTRAVIOLET DAY AtRGLOW 
B. Chakrabartl, T. Pnroacn, E. Bowyar and I. k labia 
(Space Science! Laboratory, University of California, 
Berkolny. California 94720)) fl, Kumar (Earth 4 Specs 
Sciences Institute, Ifni vara Icy of Bnuthain California, 
Loa Angalea, California 900Q7>_ 

Satalllta ateerve clone of the oorch'l ntmi ultra- 
violet day alrglow batwaan 350 and 1400 X are described. 
Iba atomic opoecniB ahowa linen of 0 fl (538-519, 555, 
601, 617, b73, 718, 834), Uo I 584, o I (9B9, 1152, 1304, 
1156), N It (916, IDBS) , V I (1134, 1200), ud H T (1025, 
1216, and poaalbly 973). Fravlnualy unobmvad weak 
0 II lines (513, 482, 470, 442) ara obaarvad balow 530 A. 
The LyBon-Blrga-Hopf laid (LEU) and Blrga-Hcprilld (EH) 
bands of H. batwaan 90D-UOQ A am tha dominant nolac- 
ular llnaa. Largo scale high latitude and equator lei 
Bohnaccsonta and hemlahparlc eaysietrlee are evident 
In cha naar noaich O 11 B34, 0 l 989 and H II 1083 A 
llna Intenaltlai, 

J, Geophya. Raa., BLuu, Fapar 2A1929 

<519 Auroras 

AMLYEZOAL TIBU) SPEOTHUH APPROACH TO BLBOIBON 
BNTOOy D80RADAXZOH IH EARTH'S ATH»PHBRB 
8. A. Haider (Applied Physio* Saotion, 

Inotltuta of Taofmolegy, Bansraa Hindu 
Unlvarsitj, Varanasi , 821005* India) and 
Ri P. Singh ul 

Analytical spatial jriald spectrum approach 
has bean applied to ad mil at a the eleotron 
flux, volniaa axoltation and ionisation rabas 
for aDmenersfltlo slaotrona lnddanb on tha 
tnrth'8 atUBphare, The rasults hsva baan 
ooamared with tha provlous modal oalouLatlons 
of Mantas and Walker ) and Banks at al. 
(19ft). (Electrons , ionisation). 

J. Geophya. Raa,, Blue, Paper 3A0357 


5520 Bloncrla field. 

LAI I TDD 1 HAL AMD MAGNETIC PLUS TUBE EXTENSION OP THE 
EQUATORIAL SPREAD F IRREGULARITIES 
H. A. Ah*) (lutlcute da Paaqulaai Bapulala - INFE, 
CanMlho Hi o lonal da Daaanvnlvimaiito Gfaatlflca a fti- 
aoL6glao - CHPq, 12200 - Ban Joaa dog Cmpoi, Sin Pau- 
la, Brit 11) , R. T. da Madeira!, and Y. Kakuura 

A comparative study baa baan carried one of tba 
a creed F occurrence ebaraetarfselca at ebs magMcia 
equatorial icatlnn, Pbrtalau (4*1, 3B a tf, dip lariruAs 
l ,0Ofl) sag tha law-lacftuds atatian, Caeboalra Paul la- 
ta (2203 , 45°W, dip latitude I40S) loaxtad wlrb a 
relatively anil longitudinal dlffaranca, in Braall. 
Tha raaulta show acrcng gorralaklon batwan tha oecur- 
rascai of aprud P avanl'i at cha cm acatlona for moat 
of tha lima. While all tha gpraad F avancl over Ca- 
cboalre Panliatn ara ecconpenlad by such avaata ovar 
Fbrtalaan, tba convaraa fa not true. Alio, tba apraadF 
onaat tfmaa ovar the equator ara lyntamatualljr 
aarlltr than tbona over tha law latitude. Another 
Intonating raaolf Is that while tha apraid F dura- 
tion. at tha two rtet-iom ara appmlsataly linearly 
related, an avant ovar Caohoalra Fanllata.U obaarvad 
only for Choao chat have duration! morn than 4-5 pour, 
ovar Forte laaa. Pbaaibla Implication, af rhe.a raaulta 
on the plan bi*blt rtae valoclriaa lo tha equatorial 
lonoaphera are dlacuaoad. U aanui poialbta »1«9 to 
prod let tba approximate durst ion nf a apraid F event , 
ovar tha equator by obaarvitlona carried out at a lop- 
-latituda scat (on altuacad cloae to a cnpmon.oagnarle 
uarldlonal plane. (Spread R, pi alma bubble , lotl- 
tudlnal axtanalun of the Irragularltiaa), 

J. Geophya. Raa.. Blue, Papnr 2AI704 

3535 Intarantiana Batman Wave, and rartlclu 
DIRECT 0BBB1VAT1QN OP RADIATION IRLT ELECTRONS 
PRECIPITATED »T THE CONTROLLE D IBJB CI10H OF VL7 
BIGHAL8 FROM A OROUW-BABED TlAWMItlW 
H. L. Iwhof (Ln abba ad Telo Alto' laaaarah- Uboratorv, 
3251 Hannvar Bt., Bldg. 253, fblo Alto, Calif. 94304), 
J. B. .Reagan, H. D. Ml*, I. R. Calnaa, D. W^Datlpoa. 
J.'-Kebllle, R. At BaUlvaU (Stanford RilvnraUy), U. 
S. I nan, J. Rntau/rAkia,' and H. 0. Aelnar (Of flea, cf 
Naval Baiaarch) ‘ , 

Radiation belt alec trona pcaclpl taped by aorntmllad 

Injaotlon of 9LF elgmali frfm «' ground baaad crademlt- 
tar have boon dlraqtly AbMrvad for tbo Unt.llMi 
Tbaso obairvxtlona ware port of tha SREP.(8pl»*latod. 
Enl salon of toargatlo Partlolaa) oxpattaant moductod- 
during May - December 1982. Ray almsata of BSRP wara. 
tba controlled modulation .of ,9LF . Lranamlltari | aad a 


eanaltlva low altitude aatslllta payload to dataet tba 
praclpltatlon. An ontatandlng araopla of tima- 
cerralaiad warn and particle data occurred from 8680 
to 6740 aetoods D.T. no 17 Auguat 1982 whan tha 
aateLllta paaaad naar tha VLF trenail rear at Cutler, 
Haiaa (BAA) aa it was being nodule tad with a rapaatad 
OW (3— a)/OFF (2-a) pattern. During aach of twain 
conaaeutlva puleaa froa tha transmuear tha alnetron 
count leg rata increased significantly after mtatt of 
lha OH period and raachad a nailmua about 2 anconda 
later. Iba manured inargy apactre rovaalmd that 
eppxoxlnataly 15 LO 30 partial of tha anhaaemd alac- 
troo flux wan coneantratad naar tha raannant ansrgtaa 
for flrat order cyclotron Interactions occurring aloaa 
to tha magnatlc equator rich the nearly aannohromatle 
waves aalttad fmo the tranamlttor. 

Geophya , Raa. Lott., Papar 3LQ32D 


3545 lonnaphartc dlaturbancas 

UNIFIED THRORY OF TYPE 1 AND TYPE 11 IRREGULAHITISB 
IN 1HR mUATORIAL BLECTKOJRT 

R. N. Sudan (Laboratory of Elaama Studlaa, Cornell 
U olva ralty, Ithaca. Haw York 14833) 

A non Linear unified theory of type I and II lrragu- 
larltlaa la preaantad which axplalna thalr principal 
obaarvad characteristic!. The powar epeetna la 
pradictad uaing Eolnagotofr type conaanitlon law for 
the powar flow la cascading add lee. (type I and II 
irragularltiaa, equatorial electrojec, nonlinear 
unified theory) 

J. Geophya, Raa., Blue, Paper 3A0371 
3343 Ionospheric disturbances 

EFFECT Of AS ELECTION HAH OH TUB CUkSEHT-OOHTBGTIVB 
INSTABILITY 

P.K- Che curved l and B.L. Oaaakow (Coda 4700, Naval 
Baeaareh Laboratory, Haihlngcaa, D.C. 20375) 

He consider tha poulbla nlfactl of an nloetroa bean 
on tba current-contact Iva Inatablllty In a waihly- 
Lonliad plaaua, with applleaelnn to tha dlffaaa 
auroral aleuatlon. A linear atahlllty onalyala 
Including thaaa tf facta la praaantad. It la found 
that tha praaaoca of as alert nn ban has uagltglbla 
nffacta aa thn Inaiabtllty growth rail fat Lha difruaa 
auroral lonoaphartc applleatluu. (Bliatrou bairn, 
ennraotiva Inatablllty, difruaa aurora) 

J. Geophya. Raa., Blue, Papar 1ADS34 

5545 louiphatlc Disturbances 

SHOUT H4V8LEHGIH STAB 1LH AT ION 07 THK GRADIENT DRIFT 
INSTABILITY DUE TO VELOCITY SHEAR 

J.D. Hubs (Geophysical and Plaama Dynamlca Braacb, 
Plaice Phyalea Hylalan, Naval taaaereh Ubnrstnry, 
llaahlogtoo, D.C. 20375), L.G. Laa (Caophyelral 
Inatltuta, Uaivaralty of Alaska, Fairbanks, Alaska 
99701) 

A nonlocal analyaia of tha gradlant drift 

Inatablllty U praaantad. lbs new efface Included Id 
thla theory la tha allowance for an lnhadagannona 
a lea trio field which produce! a ablated drift 
velocity. It la round that valonlty a hear can 
stablliia tha abort wava length madia of tba 

inatablllty, and prafarantlally Helen a lnn|or 
wavelength mods thin would ha expected baaad upon 
local theory. Thla taault may explain Lha 
obaai vac Iona of dominant, lung wavalangcfa 
Irragularltiaa ln tha aqnatorlal s Lectio Jot ( Kudnkl at 
al,, 1982 1 Ffaff at al. . 19B2) and ba ra la vent to 
TFragularltlaa lo tha auroral lonnaphara. 

GBC.phya. Raa. Late., Papar 3LD331 

5545 lonoaphartc Dlarurbancaa 

ON THE GEHEBAT ION AND HHCMTH OF EQUATOBIAL BACKSCATTIB 
FLUKES. 2. BTBUCTUtlKD OF THE WIST WALLS 07 UPVILL- 
IHC8 

B. T. Taunoda (Radio Phyalea Laburatnry, SRI Inter- 
national, haalo Park, CA 44025 > 

lha uaat uall of larga-acala "Yipwal lings" that develop 
in tha bottom 14a of the nighttime aquator 111 F layer 
haconaa acructurad by Lha wlnJ-drtvan gradlan e-drlft 
Lnarablllly, Lha aana pioteifl that leeda to the lorm- 
atlon ol strlartona In bacl'jin Ion clouda. Upualllnga 
era LnltLacad by wavallka parturbatlone with long 
■patlal uavalangtha i- 400 km) end ata anpltf Lad by 
tha colllalonal HavlaLgh-Taylor tnitabtllty (and 
■onattHi aialarad by tha grad lant-dr If t Inatablllty 
In tha ceaa of an upward mavLng F layer), Tha uaae- 
wall structuring prorate ta drtvan by an eavtward 
nautral wind anhenoad by reduced drag during tha peit- 
aunsat hours and a velocity shear In aaat-uasE bulk 
vie*..*, uilii. ,n ki.v uuhk*b,,uu i ,«,al . *eaL ,bL. 
atPicturoa evolve Ln a neluiar enelugnie to primary 
plaama buhfalaa; I. a., aaeendary pLatse bubhlaa grow 
from the wait wall. Tbalr charactarlltica ara com- 
pand with those of tha primary bubble i and dlacuaaad 
Ln che light of axiatlag thaorlaa. lEquaeortal apraid 
F, equator laL Irragularltiaa, plaama bubbLaa, gradient* 

drift InstablUtyl. 

J. Geophya, Raa., Blua, Papar 3AD392 


5560 Partlcla precipitation 

SA ItLLIIE AM) GROM) DBSCRVATiONS Of A PAL'-SUBSIORH 
PHA5C ON 4 HAY 1977 

Aarne Rant, and HI ILL a Rente (Gauphyaical Obaorvalory, 
5T -99600 SndankyiB, r Inland) 

On 4 Hay 1977 & polar orbiting lon-Bliltuda DHSP 
aatnlllts paaoad cloaa to Lha Finnish rlonater 
alHtlona, at tha asm# Llu al an Bbanrplion bay 
preceding an unaut or aubalora waa obaarvad. ThB 
ctriilned ground and aatallile aiHaaureHnta ahuw 
that IM ab no/p t Ion bay was character J rod by intmio 
precipitation of energetic alactruna al liia Irwar 
border of tha coopmaed plaama sheet . lha 


praclpltatlon occurred in a narrow bond of latitude, 
perhaps lean than 3D bo wide. Ha auggaot that tha 
pre-bay praclpltatlon was duo to Rtrong pitch 
angle diffusion antlZcr neat Lor or onar^StlO 
alactruna at lha inner border or the pi as® a sheet, 
probably ream the outer radiation acne. (Subs Lorn, 
energetic partlcla precipitation). 

J . Gaepbya. Has. , Blua, Papar 3A0247 


5560 Partlcla precipitation 

A THEORETICAL APPROACH TO THE MORPHOLOGY AND THE 
DYNAMICS DP DIFFUSE AURORAL ZONES 

D. FuDLaioa (CNBT/CRPE, 38-40 run du Gfn*rat Leclsrc, 
92131 - Iisy-Iai-Kouliaiiux, Pranca) and H. BLanC. 

Direct nbaarvaciuna nf tha high- lac ituda (oanaphora 
have tatabllahud tha cantinonua prasinea of largt-aca- 
la amlasiana , refarrud to aa dlf full auroral. Hagl se- 
eing located structural, such aa diacrato area, va lo- 
cus upen a quint Lear iva dasctiptioa of cha cnupl Lng of 
Lho larg«-ara|e proeeasai Of conviction ud difruaa 
pracipi ratios. 

Tha transport of IDD aV-10 kaV electron! from tha 
gaumagreiic call earthward by tha conviction electric 
field, and thalr pitch-angle diffusion into tba loaa- 
cona by vava partlcla Interactions, ara believed to ba 
rha naln cauaa of diffusa auroral alactros pracipita- 
tioa. A »1 f -coni | acant traatoanc balancing wave g«- 
nararion and partlcla dLffuaion appears to ba still 
beyond tha praaanc atari of tha art. 

Far the main purpoaa of magnatnspheric conviction 
modelling, wa propose a simplified approach to this 
problac, and tnat iea validity againat direct ebsar- 
vatinnj ol tha location and dynuic* of diffusa auro- 
ral amlaalona. Uaing basically tha atrnng pitch-angle 
dlffuaian lialr la tba way proposed by KennaL (1969), 
wo derive a let of fluid equations describing tha thiOB- 
dimaulooal truaport of plaana-abMt a Lace cone. Thalr 
IneegracloB provide a tba latitude and local tine distri- 
bution of precipitation fluxes and characteristic ener- 
gise at the top of tha Lonnaphara aa a function of tha 
latge-acala dam to duak a lactroacatic potential drop. 

Thn calculated expansion nf tha auroraL oval with 
magnetic activity deduced Fron our modal, approachaa the 
axparimantal ramies. Bo chLa ainpl tried thaoratlcll 
study paralta us to raproduca and oxplaln tho ouin cha- 
ractaclaclea nr tha dlffuaa auroral Iona . Howovar, for 
high value* of ma|(natle activity, tha lliaoratltal ra- 
aulta ara found tn ba shifted poleward ralatlva lo lha 
ubanrvarlona. It auggaaca that tha aanumptian of strong 
pltth-angla diccualoe bvaroatlmatca the airlcianey o( 
wnva-parclclc Internet Iona. (Elactron praclpitatioa, 
eonvecciao olotcric (laid, dlffuaa auroras) . 

J. Gaophyn. Roe., Blua. Paper 3AG335 


5570 Total elertroo coo Lent 

OH THE FORMATION OF DAYTIME TROUGHS IN THE F- REGION VmilM 
THE PIASHASPHERE 

J. V. Evaaa (HIT Lincoln Laboratory, Lexington , 
Naanchuiaita 021731. J. H- Holt and H. H. Hand 

Abe tract . We have reported previously HI LI atone Hill 
Incoherent acatlar radar observation* of a l rough that 
Formed la tha ionosphere near A - 65° during the daytime 
(on 2b February 1979) In aaaaciaLleo with vary diriurfesd 
magnetic condition*. In tbla paper, we report 
dlflarantlal-Dopplor observations of latitudinal 
van at Inna of total electron content made at 

Hilltlnaa Hill over the two-year period 1971-1973, during 
which 'lata were collided far over 2.000 panes ol Lhr 
polar -orbit lag Navy Navigation Serial satellite* Theae 
ahmad that che foroailon of a trough In the daytime la a 
rare but doi unique event- Such troughs were scan on alx 
days during this observing campaign at At 66*; all of 
thaie ware magnetically disturbed Jay* and occurred In 
winter Theae trough! wore seen to move rapidly 
equetorwarda during lha course of the afternoon- Thla 
auggeata Lhal they represent the signature of uotar 
anterully Impreisad el (act such as aa Intense rlactric 
field aa vj, found lo ba the case an 26 February 1979. We 
auggaat tbm llieae troughs am the lonoapherlc signature 
ol electric fields Impraaned Into tbe ionosphere bv tha 
charge distribution In tbe oagneioaphara ut lho partial 
ring current. 

Geophya. kua. Lott., Fapar 31-0327 


5593 Genera I or ml noil I eneoux 

soils DEB-ACCELERATED PARTICLES OBSEBYED ON ICI3 

H-G. Janta [CommunlQitlana Rssearah Cantre, Departnant 

of CMmunlnat Ions, Ottawa, Canada E2H6S2} 

Tea tort-part Is lo apse t roost era aboard tho 
',•> • I'liF'.b tri' t *n :x d»*«-v 
SouDier-tooelerited Partlolaa iSAFi, t.o. flursa of 
ola-itrons and Iona voergl ted by tn« iCii-jjaec 
tranaa!tlor 1 pulaa |eaalDal peak Dover: 4CGW1. Plural 
of up lo ID ■l•l'“ , a1^ l crf■ , aao” 1 are ofeaerven. 

Typlaal highest Ian and alanlrnn anarglma ar* a* viral 
hundred elactronvolta and 100-200 aY, reapaoLtvoly. 

SAP alactros fluxaa on ISIS 11 ara anarglxnd near the 
■ajar oleotron ranoaant Praquanoiaai f_ a ( plasma 
Praquanoy). f ea (gyrorraquancyi , 2r ca hod tho oblique 
reaonanoa Frequanoy dual Da . Inn fluxai are present 
rron the lowest sounder frequency (0.1 Mb) up to tha 
greater of f_ a and f C a ■ EUotroDa are obaarvad at 
pltoh anglsa near 90° ublla torn ara praaent at all 
pitch anglsa. Tbi obaarvationa can ba Intarprotcd 
uaing a model or particle notion aad apasaaraFt do 
potential both Induced by the Intense rf Field 
Im 100 V/n) . The Ion raaulta Indicate that at 
f > f_ B . f CB , ■ negative potential of about 100 V la on 
tha apaoNrnft, wS arras at f > F. B , r da , tha patentUI 
la auah smaller. 13I3-I data fr™ aqustorlol perigee 
sonditlons show that slaotrona remain energised For A 
Fav allliaiBonda after kha end of tba rf pulas, 

( Part 50 laa , aaundar-iaanl arm ted ) 

J. Geophya. Raa., Blua, Papar 3A0265 
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